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APPENDIX A 

Lithologc Logs 

(Source: Reference 12) 



Gcraghty & Miller, Inc. 

LITHOLOGIC LOG OF WELL CP-1  

D e p t h  Thickness  
Description ( ft) ( f t )  

Clay, slightly sandy, light tan to gray. .. 0 - 10 10 

C l a y ,  gray, s o f t ,  with organic debris and 
a trace of fine sand.. .................... 10 - 1 5  5 

Sand,  s t i f f ,  g r a y ,  with a t race  of c l a y  
and s c a t t e r e d  s h e l l  fragments ............. 15 - 23 8 

C l a y ,  soft. c a l c a r e o u s ,  brownish-gray.. ... 23 - 25 2 
* 

LITHOLOGIC LOG OF WELL C P - 2  

Depth Thickness 
Description ( ft) (ft) 

C l a y ,  s l i g h t 1  y s a n d y ,  tan.. ............... 0 3  3 

Clay,  sandy,  very stiff, grayish-tan...... 3 - 10 7 

Clay, plastic, g r a y ,  with a trace of silt. 10 - 15 5 

Clay, sandy, soft, g r a y . . . .  ...........,.,, 15  - 2 1 . 5  6 . 5  

Clay ,  stiff, c a l c a r e o u s ,  slightly sandy, 
gray ish-green  ............................. 21.5 - 2 5  3.5 

L I T H O L O G I C  LOG OF WELL CP-3  

Depth T h i c k n e s s  
Description ( f t) (ft) 

Clay, s l i g h t l y  sandy ,  t a n  t o  r e d d i s h -  
b r o w  ...........................*......... 0 - 2  2 

Sand, f ine-grained, sl i g h t l y  c l a y e y ,  d a r k  
g r a y  to b l a c k  ............................. 2 - 8  6 

C l a y ,  plastic, gray, w i t h  a t race  of silt. 8 - 14 6 

C l a y ,  slightly sandy, stiff, gray, . s c a t t e r e d  shell fragments.  ............. ., 1 4  - 10.5 4 . 5  

Clay ,  calcareous, s o f t ,  s l i q h t l y  sandy,  
brownish-green . .  .......................... 1 8 . 5  - 2 5  6 . 5  



Geraghty gt Miller. fnc. 

LITHOLOGIC LOG OF WELL CP-4 

D e s c r i p t i o n  

C l a y ,  s l i g h t l y  sandy, medium s t i f f ,  t a n . .  . 

Depth 
( ft) 

Sand, f i n e - g r a i n e d ,  gray, w i t h  a t r a c e  of 
clay and s c a t t e r e d  smal l  s h e l l  fragments . .  2 - 9  

Clay, s o f t ,  d a r k  gray ,  w i t h  scattered 
decaying vegetable matter........,..,..... 8 - 18 

C l a y ,  medium s t i f f ,  gray, with s c a t t e r e d  
r o o t s  ...-................................. 18  - 2 3  

Sand,  f ine-grained, s l i g h t l y  c l a y e y ,  
tan m...................................... 2 3  - 25 

LITHOLOGIC LOG OF WELL CD-1 

Depth 
D e s c r i p t i o n  (ft) 

Sand, medium-grained, w i t h  a trace of  
smal l  s h e l l   fragment^..............^...-a- 0 - 5  

C l a y ,  s o f t ,  g r a y ,  with l a m i n a t i o n s  o f  fine 
sand ...................................... 5 - 10 

Sand, z e l i u m  g ra ined ,  g r a y ,  with a t r a c e  
of c l a y  ................................... 10 - 1 2  

Clay ,  s o f t ,  g r a y ,  with laminations of fine 
sand and decaying wood.. .............. ... . 12 - 1 6 . 5  

LITHOLOGIC LOG OF WELL Cb-2 

Depth 
D e s c r i p t i o n  ( f t )  

C l a y ,  very  soft, b r o w n . . . . . . . . . . . . , . . . . . .  0 - 5  

Clay ,  very soft, green, with decaying 
vegetable m a t t e r . .  . .., S - 15 .................... 

T h i c k n e s s  
( f t )  

Thickness  
( f t )  

Thickness 
( i t )  - 



Geraghty & Miller, Inc. 

L I T H O L O G I C  LOG OF WELL CD-3 

Depth 
Desct i p t  i o n  I ft) 

Clay, s t f  f f ,  t a n ,  with a t r a c e  of  s a n d  and 
s c a t t e r e d  r o o t s  ........................... 0 - 4  

C l a y ,  soft, dark gray, with decaying wood 
fragments.........,................~....-. 4 - 10 

Clay,  v e r y  s o f t ,  g r a y ,  with decaying wood ............. fraqments and a t r a c e o f  silt 1 0  - 11.5 

................ C l a y ,  v a r y  Soft, d a r t  gray  1 1 . 5 -  1 5  

LITHOLOGIC LOG OF WELL CO-4 

Depth 
Description t ft) 

Clay, stiff, t a n ,  slightly sandy, with 
scattered r o o t s . . . . . . . . . . . . . . . , . . . . . . . . . . *  

C l a y ,  s o f t ,  dark  g r a y . . . . . . . . . . . . . . . . . . . . .  

Clay ,  very soft, dark g r a y ,  w i t h  a t race  
o f  silt and scattered laminations of fine 
sand ...................................... 10 - 14 

Clay, calcareous, hard, brownish-green, 
w i t h  a t r a c e  of sand an2 fragments of 
decaying wood ............................. 1 4  - 16.5 

LfTHOtOGfC LOG OF WELL CD-5 

Description 
Depth 
(ft) 

................ Clay, very s o f t ,  dark g r a y  0 - 5 

Sand,  fine g r a i n e d ,  s l i g h t l y  clayey, 
g r a y  ................................-. 

Thickness 
f ft) 

T h i c k n e s s  
t ft) 

Thickness  
(ft) 



Gcraghty & Miller, Inc. 

LITHOLOGIC LOG OF WELL LF-1 

Depth  Thickness 
Description ( f t l  ( f t )  

S a n d ,  medium-gra ined ,  w i t h  g r a v e l  and a 
t race  of c l a y  ........................a*.,. 0 - 8 . 5  8 . 5  

C l a y ,  v e r y  s o f t ,  dark gray, w i t h  s c a t t e r e d  
gravel and d e c a y i n g  vegetable m a t t e r . .  .... 8.5 - 16.5 8 

C l a y ,  very soft, gray... .................. 16.5 - 25 8 . 5  

LITHOLOGIC LOG OF WELL DLF-1 

Depth 
Description (ft) 

F i l l  - gravel, sand,  d e b r i s  .............. 0 - 12 

C l a y ,  s o f t ,  g r a y ,  w i t h  a t r a c e  o f  sand.. .. 1 2  - 20 

Clay, soft, gray, with a t r a c e  of sand and 
s h e l l   fragment^..........,........^.^.....^ 32 - 4 5  

Clay, hard, calcareous, slightly sandy, 
grayish-green ...............,........... 45 - 6 2  

Thickness  
( ft) 

12 

8 

L I T H O L O G I C  LOG OF WELL LF-2 

Depth Th ickness  
Description ( f t )  ( f t )  

Sand, medium-qrained, w i t h  g r a v e l . .  ....... 0 - s 5 

Clay, very soft, gray... .................. 
C l a y ,  very soft, d a r k  gray, with decayinq 
vegetable m a t t e r  ......................... 11 - 2 0  9 



Gcraghty 8( Miller. Inc. 

LITHOLOGIC LOG OF WELL LF-3 

Depth  Thickness 
Description ft) (ft) 

Fi 1 l - sand and g r a v e l . .  .................. 
C l a y ,  calcareous, hard,  d a r k  green, with 
some sand and gravel.............,......-. 4 - 1 3  9 

..................... C l a y f  soft, dark  g r a y  13 - 20 7 

Clay, soft, dark gray, with a trace of  
s a n d  and s c a t t e r e d  s h e l l  fragments.. ...... 20 - 2 2  2 

* 
Sand, f i n e  g r a i n e d ,  clayey, d a r k  gray, 
with fragments of decaying wood.. ......... 2 2  - 2 5  3 

LITHOLOGIC LOG OF WELL LF-4 

D e p t h  Thickness 
Description ( ft, ( f t) 

Fill - g r a v e l  and sandy clay.. ............ 
C l a y ,  s o f t ,  gray, with a  trace of  g r a v e l . .  7 - 1 5  R 

C l a y f  s o f t ,  grayish-green, with s c a t t e r e d  
laminations of very  fine s a n d . . .  .......... 15 - 18.5 3 . 5  

Clay, ~ l a s t i c ,  d a r k  g ray ,  with scattered 
shell f r a g m e n t s  and p i e c e s  of decayed 
v e g e t a b l e  matter.......................... 1 8 . 5  - 2 2  

Clay, stiff, calcareous, green ,  with a 
t r a c e  o f   and......................^..=.^^ 22 - 2 5  



Geraehty & Miller. Inc. 

LITHOLOGIC LOG OF W E L L  LF-5 

Depth 
Description (ft) 

Sand,  f i n e  g r a i n e d ,  tan, with gravel and 
debris (fill) ......................... 0 - 5  

Gravel, clayey ( f i l l )  ..................... 
C l a y ,  soft, dark  gray, with scattered 
p i e c e s  o f  decaying wood.. ................. 1 3  - 21 

Clay, soft, gray, with scattered shell 
fragments .....,............................ 2 1  - 3 1  

LITHOLOGIC LOG OF WELL LF-6 

Depth 
Description ( f t )  

Clay ,  stiff, dark brown, with a trace of 
sand, wood, and g r a v e l  (fill] ............. 0 - 1.5 

C l a y ,  very soft, dark g r a y ,  with roots.... 1 . 5  - 4 

................ C l a y ,  v e r y  s o f t ,  dark g r a y  

L I T H O L O G I C  LOG OF WELL LF-7 

Depth 
Description (ft) 

Sand, f ine-qra ined , loose, brown, with 
gravel and wood (fill). ................... 0 - 2.5 

Sand,  fine-grained, clayey, loose, dark 
q r a y  t o  brown, with g r a v e l  and wood ( f i l l )  2 . 5  - 7.5  

Sand, fine-grained, loose, gray, with 
3r=ve?  i f i l l j  ........................... 7.5  - 9 

......... C l a y ,  sandy ,  stiff, reddish-brown 9 - 11.5 

T h i c k n e s s  
( f t l  

Thickness  
( f t l  

T h i c k n e s s  
( f t )  



Gcraghty Br Miller. Inc. 

LITHOLOGIC LOG OF WELL LF-0 

Depth  T h i c k n e s s  
Description ( f t )  ( ft) 

C l a y ,  stiff, d a r k  gray, with g r a v e l  (fill) 0 - 1.5 1 . 5  

Sand, wood and gravel, with brick £rag- 
merits ( f i l l )  .............................. 1.5 - 4 

Clay, very  soft, dark g r a y ,  with decaying 
v e g e t a b l e  matter....................-.*oCo 4 - 9  

C l a y ,  very soft, dark  gray, with 
scattered laminations of fine sand.. ...... 9 - 11.5 

C l a y .  very s o f t ,  d a r k  gray . . . . . . . . . . . . . . . .  11.5 - 15 

L I T H O L O G I C  LOG OF WELL LF-9 

Depth Thickness 
Description ( f t) (rt) 

Sand. f i n e - g r a i n e d  , clayey, g r a y ,  w i t h  
roots and g r a v e l . .  ...........,........... 0 - 1.5 1.5 

C l a y ,  medium stiff, greenish-gray, with 
roots and a trace of sand ................. 1 . 5  - 5 3.5 

Clay, stiff, greenish-gray, with shell 
fragrnen?~ and a t r a c e  of sand ............. 5 - 11.5 

C l a y ,  s o f t ,  sandy,  g r a y . . . . . . . . . . . . . . . . . . .  1 1 . 5  - 1 4  

L I T H O L O G I C  LOG WELL 

Depth Thickness 
Description (ft) (ft) 

S a n d ,  f i n e - g r a i n e d ,  clayey, loose, gray ,  
with roots ............................... o - 1.5 1.5  

C l a y  with g r a v e l  and brick f ragments . .  .... 1 . 5  - 4 2 . 5  

Sand, f i n e - g r a i n e d ,  s l i g h t l y  clayey, gray, 
with pieces of wood.,.......... ........... 4 - 6 . 5  2.5 

Clay ,  very soft, aark g r a y ,  with a t race  
6 -  .- o f  sand ................................... 



Gcraghty & Miller, Inc. 

LITHOLOGIC LOG OF WPA-1 

Depth 
Descr iptian (ft) 

Sand, fine-grained, d a r k  brown, with r o o t s  0 - 4  

Sand, fine-grained, slightly clayey,, firm, 
orangish-brown ............................ 4 - 7 . 5  

C l a y ,  s t i f f ,  sl iqhtly sandy, g r a y . .  ....... 7 . 5 -  9 

Sand, f ine-grained, firm, l i g h t  g r a y ,  
with a trace of c l a y  ..................... 9 - 12.5 

C l a y ,  s o f t ,  d a r k  q r a y ,  with a t r a c e  of 
sand ...................................... 1 2 . 5  - 1 5  

LITHOLOGIC LOG OF WPA-2 

Depth 
Description ( ft) 

Sand, f ine-grained, oranq i sh -b rown ,  w i t h  
scattered r o o t s . . . ,  ....................... 0 4  

. C l a y ,  sandy, s t i f f ,  orang ish-brown. .  ... .. 4 - 6 . 5  

Sand, fine-grained, c l a y e y ,  firm, 
oranqish-br~wn..............=~.~..,.. 6 . 5  - i3 

C l a y ,  s o f t ,  dark  gray. . . . . . . . , . . , . . . . . . . . .  13 - 1 4  

L I T H O L O G I C  LOG OF WOC-1 

Depth 
Description ( f t )  

C l a y ,  sandy, medium stiff, da r k  gray to 
b c o m  ................................*.... 0 - 1 . 5  

.. C l a y ,  v e r y  soft, dark q r a y ,  with roots.. 

Sand, fine to medium-grained, loose, g r a y ,  
with s h e l l  fragments ...................... 6.5 - 10 

Thickness 
{ ft) 

T h i c k n e s s  
(ft) 

Thickness 
(ft) 

1.5 

5 



Gcraghty & Miller, Inc. 

LITHOLOGIC LOG OF WOC-2 

Depth T h i c k n e s s  
Descr i p t i a n  (ft) ( f t )  

Sand, c l a y e y ,  fine-grained, b r o w n . .  ....... 0 - 1.5 1 . 5  

C l a y ,  s o f t ,  d a r k  g r a y ,  w i t h  roots......... 1.5 - 5 . 5  5 

S a n d ,  l o o s e ,  f i n e  t o  medium-grained, gray, 
with t h i n  layers of  g r a y i s h - g r e e n  clay ............. and scattered s h e l l  f ragments  6 . 5  - 9 

S a n d ,  l o o s e ,  fine t o  medium-grained, w i t h  
s c a t t e r e d  she l l  f;ragments..  ............... 9 - 1 0 . 5  

LITHOLOGIC LOG OF WELL OPW-1 

Depth 
Description c e t )  

Fill - sand and g r a v e l . .  0 - 2 .................. 
Sand, s l i g h t l y  c l a y e y ,  gray t o  brown. .  .... 2 - 3.5 

Sand ,  f i n e - g r a i n e d  , t a n ,  w i t h  scattered 
g r a v e l  .................................... 3 . 5  - 5 

Sand, f i n e - g r a i n e d ,  d a r k  gray t o  brown, 
- . w i t h  s c a t t e r e d  debris wood and b r i c k s . .  5 

LXTHOLOCTC LUG OF WELL OPW-2 

D e s c r i p t i o n  

F i l l  - very hard sand and g r a v e l . .  ........ 0 

Sand, slightly clayey, f i n e - g r a i n e d ,  tan 
t o  brown ..............,,,.....,.......... 2 

Depth 
(ft) 

Thickness  
(ft) 

T h i c k n e s s  
( f t )  



Gcraghty & Miller. lnc 

LITHOLOGIC LOG OF WELL OPW-3 

Depth 
Description ( ft) 

Fill - sand and g r a v e l . .  .................. 0 - 2  

Sand, c l a y e y ,  w i t h  gravel ( f i l l )  .......... 
Sand, fine t o  medium-grained, g r a y ,  with 
s c a t t e r e d  shell fragments and a t r a c e  of 
c l a y  .*............................*....... 
Sand, Line to medium-grained, g r a y ,  w i t h  
a t r a c e  o f  c l a y  .. :.....................*. 

T h i c k n e s s  
( f t )  



Geraghty & Miller, Inc. 

NOT TO SCALE 

Figure 5 .  C o n s t r u c t i o n  Diagram of Monitor well Dm-1. 

9 



2.5' ABOVE LAN0 SURFACE 

LANO SURFACE 

6"-DIAMETER WREHOLE 

NEAT CEMENT GROUT 

1.5"-DIAMET ER PVC CASING 

1.5"-DIAMETER, NO. 8 SLOT 
PVC WELL SCREEN 

Figure 4 .  General C o n s t r u c t i o n  Diagram of a 1.5-Inch-Diameter 
Monitor W e l l .  



T a b l e  1 (Continued) 

Well No. Grave l - P a c k  
a n d  T o t a l  Depch S c r e e n  S e t t i n g  S e t t i n a  

a 

Location (f t/bls) - ) (ft/bls) ( f  t / b l s )  

SLF-1  8 5 - 8  3 - 8  

SLF-2 8 5 - 8  3 - 8  

DLF-1 62 60 - 57 5 0  - 62 
Chemical-Disposal Area  

CD-1 16.5 12 - 1 5  1 0  - 1 6 . 5  

C3-2 1 5  1 2  - 1 5  8 - 1 5  

CD-3 1 5  1 2  - 15 8 - 1 5  

CD-4 16.5 1 2  - 1 5  8 - 1 6 . 5  

CD-5 1 0  7 - 10 4 - 1 0  

Electrical T r a n s f o r m e r  S ;orage Area 

WOC-1 1 0  7 - 10 3 - 10 
WOC-2 1 0 . 5  7 . 5  - 10.5 3 - 10.5 

1) Feet b e l o w  l a n d  s u r f a c e .  



TABLE 1. CONSTRUCTION DETAILS OF M O N I T O R  WELLS 

Well No. Gravel-Pack 
and Total Depth Screen Setting Settinu a 

Location (ft/bls) l )  (ft/bls) (ft/bls) 

Caustic-Pond Area 

Oil-Sludge P i t  Area 

Pesticide-Mixing Area 

WPA-1 13 

Landfill A r e a  

LF-f 2 5 

LF- 2 20 



APPENDIX C 

Action Level Source Data 

(Source: Reference 19, Appendices A through F) 
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- )  A- R Prnmmrdrd Appwdif E Examplm of CdeuLtiaar I!. Eurnplr CalnrLtiaru for fiandmm 
~ ~ f a ~ t ~ ~ ~ ~ ~  ofAcbioblavdm m U t u m t a  in Air 

1. b &rivin# uth kwh for buudour 
cmsltwmtm tD p m d - w r l l t ,  r u m  r water 
i n tde  d 2 Iltm/&y far 70 4 addtf70 y e u  
liQW prid 

r l n d e n ~ ~ c r t m k v r L f o r ~ o ~  
conrtlhuotm Ip &. u- air mt.lrr of XI 
cubic mttcn/d8y for 70 kl adult170 yew 
Iifetime expomw paid 

nwpcaed to b urdrropm* ruume roil 
trlaka o: 0.1 gr.m/d.y fw 70 adultlm year 
Lifetime r x p i u =  petiod. 

4. LE d=nv1:4 action kwh la hazudow 
conatbruentr in  rod o h  tb.n rb#c which 
am known or aurpectd to Lu cueiaqlmr. 
arume mil inlakt of 0.2 -/day for 16 kg 
child/5 year expolure period Irgc 141.' 

15. In dtnvin~ r a o o  kvrb for M o w  
c:rnstiturnu Ln surface water dtaiguted by 
the State for wc rn  l & d b g  water r o w ,  
rwumc r water intrkc of Zll!em/dry for 70 
Lg rdultl70 y e u  lifetime exporum mod. 
u h  intrke of rqwt ic  orgmnilmr u also of 
L3nCCm. 

L C o m ~  Equrtiwr for Uhhnng AcLioa 
Iavclr 

when: 
G=rctloa level in medium (uni:n a n  

mrdium-d.pn&nt): 
RtD = mf.nnrr d o n  Img!kg/dry): 
W= body weight 
I=int.kr ruumptba (unit8 m medium- 

dependant): d 
A =akwpUan factor 4 (&memaionleu). 

0. Co~cinagmic Corurituen(r 
C. - P'W*L-/[CSF*I*A8ED] 
when: 
&=action lave1 in medium (units are 

mcdium-depmdent): 
R =atruned risk Ievtl (dimonstonieu) [lo-' 

for e k w  A a B: f 0-a for otu C 
carcino@nr): 

W = M y  weight (I& 
LT= auurned lifetime (yean): 
CSF-urcinqpnic slope frctot (mg(Lg/ 

day)-? 
I-intake anmunaption (uniU rrr medium- 

&pendent); 
A =abrarplion factor (dunonridan): and 
ED- expoaurc duration (yeurh 

w b m  
Cpacrion levei la rlr &/m3 
IUb=O= m % / L l / b y  
W=tokgaddt 
I m i D  mydry  
A=t  
L C o ~ c i n ~ ~ u c  ConrtiCuu,& 
Example errlnrttlon for t.l= 

temchl~mtthmne 
C.=llO-L1mO ( ~ l m e l ' t o  -I'm W I  

t- Img/4 Ida~r"20 (mYdmy)'l*m 
WJl -.vs d m  

w h :  
C.=ac!h hvel ia r i  (~lrn') 
R- l C b  (1.132-Tetnchlomek u r Clam 

c-nqlm) 
w-to adult 
ti'-70 yerr lifetime 
W-0.20 Img,%g,fd~y)- l 

I =m rn1/day 
A-1 
ED-~cI year exposun dunti- 



I Federal Register / Vol. 55. No. 145 / Friday. July 27. 1990 / Proposed Rules 30871 
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RfTl10.x aglkglday foe toluene 
W-70 kg adult 

I 1-2 Llday 
A-1 
B. Can~nogrnic Constituenla 
Sampb uleulrt~on fot 1.12.Z- 

tettrchloroethane: 
C - [10 -~70  Ikg)':O 'ayrIll[o.m fmc;kg/ 

dayj-''2 (L/day)*1'70 lyrl] = l . 7 5 E 0 3  
mg/ L 

whew: 
C - action level in water (rngii.1 
R-=10'* (1.1.22-Tetrachlorocthane Ir 4 Class 

C carc~nagen) 
W = 70 kg adult 
LT- 70 year lifetime 

CSFr0.m [rng/kg/day]* 
I-:! t tday  
A-1 
ED-70 yerr exposure duration 
IV. Svmple Calculat~onr for Ha~arcious 
Consl~tuentr in Soilr 

A. System~c Toxrcanf~ 
Example ulculaaonr lot cotuene: 

C-10.30 (rnglkgfdayJ'16 [kp!]j(0.2 lgl 
dayl=l*o.ml [kq/g] -24.000 mglkg 

when: 
G-act~on level in roil (mg/k@) 

=O.M ma/kg!day for toluene 
W-16 (5 year old ch~ldl 
t-0.2 $/day 
A-1 

8. C~.;.flnOgt?It~~ Constituenu 
Sample calculation for 1 . 1 . ~ ~ .  

Ictrachlonnl)rme: 
G=IlO'*fl (k8I07O (yrsllil0.P (maika l  

dryl-"0.1 (gIdryJ'0.an ( k g l g ) ' ~ ' ; ~  
(yn I1 -35.0 m g / b  

when: 
(;=act~on Level in no11 ( q / k g ]  
R-10-*(1.112-lttrachloroethenc IS a Class C 

carcrnogen) 
W = 70 lrg adult 
LT=fO year Lifetime 
CSF-0.20 [mg/kg/day)-1 
In0.1 gfday 
A-1 
ED-70 yerr expoaum duration 

- -----"..--.- .... ............................. I 
-.--- .-.--.--.---.-.. 

4 . . .  ..........-. - 4  - - -  ,,--. -----..... .. - - - -  ..--..-em 
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C(PPEMDlX f--LIST OF CONS~UEMTS SHOWINC~ A ~ N  LEVEL SOURCE DATA-Continued 

l. Thr ruthorliy dtrtlon for put 261 
tmtiawr to mad u follmvl: 

~ U U S . C ~ W r ) . ~ . a d  
rmra 

2 ~ 2 b C l I r a m e a d d b y  
-iryP-mDhr(d)dW 
InMpctw text to red a8 fa- 

(dl Ihr, raguimmmr ol thir put apply 
t 0 4 ~ d t ~ O f h r r u d o P r  
w u t e b m ~ ~ o f ~  

[g) Except r a  mquid d e r  mubput 3 
of thir put gavaraing rslemea h a  
-lid waste numgamaat unit., th. 
raquimmenta of thir put do not apply 
to: . . . . .  

(ii)Cornctioarctimfquhdrt t& 
unitorUtohciltty~mbputSlViU 
delay the completion of pattill at W 
clorun:or 
. * * * .  



APPENDIX D 

DRMO Storage Shed - Analytical Data 

(Source: Reference 5, 7) 
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SOUTHERN DIVISION NAVAL FACILITIES 
DELIVERY ORDER 4 0097 

DM0 STORAGE SHED SOIL S W L E S  

CHARLESTON, SC NAVAL SHIPYARD 

SQPZe 
I.D. Date -- 

A-1-1 3/28 
A-1-2 3/28 
A-1-3 3/28 
A-2-1 3/28 
A-2-2 3/28 
A-2-3 3/28 
A-3-1 3/28 
A-3-2 3/28 
A-3-3 3/28 
A-4-l 3/28 
A-4-2 3/28 
A-4-3 3/28 
A-5-1 3/28 
A-3-2 3/28 
A-5-3 3/28 
A-6-1 3/28 
A-6-2 3/28 
A-6-3 3/28 
A-7-1 3/28 
A-7-2 3/28 
A-7-3 3/28 
A-8-1 3/28 
A-8-2 3/28 
A-8-3 3/28 
A-9-1 3/28 
A-9-2 3/28 
A-9-3 3/28 
B-1-1 3/28 
8-1-2 3/28 
B-1-3 3/28 , 

B-2-P 3/28 
B-2-2 3/28 
0-2-3 3/28 
B-3-1 3/28 
B-3-2 3/28 
B-3-3 3/28 
0-4-1 3/28 
B-4-2 3/28 
0-1-3 3/28 
B-5-1 3/28 
B-5-2 3/28 
B-5-3 3/28 

Silver - 



Sarple 
I .D. - 

€08-2 
E-8- 3 
E-9-1 
€99-2 
€99-3 
ST-1-1 
ST-1-2 
ST-1-3 
ST- 2- 1 
Sf-2-2 
ST-2-3 
ST-3-1 
ST-3-2 
ST-3- 3 
ST-4-1 
ST-4- 2 
ST-4- 3 
SI'- 5- 1 
ST'-5-2 
ST-5- 3 
ST-6- 1 
ST-6-2 
sr-6-3 
ST-7-1 
ST-7-2 
ST-7-3 
ST-8-1 
S ' 8 - 2  
m-0-3 

SOUTHERN DIVISSON NAVAL FACILITIES 
DELIVERY ORDER 1 0097 

DRMO STORAGE SHED SOIL SAMPLES 
CHARLESTON, SC NAVAL SHIPYARD 

- 
Date pH - 

W t s  (as -id ppm) 
Caw- MM hsd Nickel Silver 

(0.1 32.7 10.6 - 18.9 - 
(0.1 1 4  15.2 ' - 10.1 - 
(0.1 0 - 0 41.0 (0.5 
(0.1 - - - 11.6 (0.5 
(0.1 9 0 0 (1.0 (0.5 
(0.1 2.46 (2.5 - (1.0 " 
(0.1 4.76 <2.5 - (1 .O - 
t0.1 35.6 14.4 - 24.4 - 
CO. 1 <2.5 - (1.0 - 
(0.1 - (2.3 - (1.0 - 
t0.1 - 13.2 - 11.7 - 
<O. 1 1.49 2 - (1.0 - 
(0.1 6.98 7.48 - (1 .O - 
(0.1 17.5 9.99 - 6.99 - 
(0.1 - 36.3 - 1.90 - 
(0.1 - 19.5 - 3.99 - 
(0.1 - 60.0 - 4.46 - 
(0.1 - 5.97 - 4 1  .O - 
<0.1 - 12.5 - (1.0 - 
(0.1 - 14.0 - 19.0 - 
<O.l 3.50 C2.5 - (1.0 - 
(0.1 11.2 (2.5 - 1.46 - 
(0.1 6.50 (2.5 - (1.0 - 
(0.1 - (2.5 - (1.0 - 
(0.1 - 9.24 - 8.26 - 
(0.1 - 11.9 - If -4 - 
(0.1 - t2.5 - tl.O - 
(0.1 - 6.46 - . t1.0 - 
(0.1 - 12.8 - 14.3 - 



SOUTHERN DIVISION NAVAL FACILITIES 
DELIVERY ORDER 4 0097 

DRMO STORAGE SHED SOIL SAMPLES 
m L E S T O N ,  SC NAVAL SHIPYARD 

Sanple 
I .D. - 

D-2-2 
D-2-3 
0.3-1 
b3-2 
P 3 - 3  
b4-1 
b4-2 
b4-3 
0.5-1 
D-5-2 
D-5-3 
D-6-1 
0-6- 2 
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BOL 
UDL 
BDL 
BDL 

X i  !dO ir DL 
fEL I00 BDL 
1 100 BDL 
BCL 100 BDL 

100 BDL 
BDL 100 BDL 
ED1 100 BDL 
E'3L 100 BDL 
as t  loo BDL 
BDL 100 BDL 
901 100 BDL 
BDL iOO 7.7 
EDL 100 BOL 
?DL !OO EDL 
331 100 RDL 

BDL 
bDL 
2BL 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 
BDL 
601 
6,O 
BDL 
EIJL 
BDL 

BCL P9L ; 6 5  
ED1 3CL !?O 
8DL ?DL 100 
BDL 3CL iirir 
BDL 3DL 100 
BDL !DL 100 

BOL LDL 105 
EOL EEL 130 
BDL 9DL 100 
BDL EDL 160 
BPL BDL 100 
BDL BDL 100 
BCL BDL 100 
BDL CDL :0:? 
BDL 3f;L I00 
BDL dDL !00 
BBL :DL 100 
BDL E3L 100 
BDL 0 1  100 
BDL aDL 100 
RUL BDL 100 

E - I  
v 

8DL BDL ? t o  BDL 
BCL ~ P L  100 a l i ~  
POL BCL 100 BDL 
BDL PDL i00 BDL 
BDL BDt 100 BI)t 
BOL BI)L 100 BDL 

BDL EDL 100 BDL 
%DL POL 1.30 BDL 
BbL BDL 100 BPt 
BOL BDL !OO BDL 
BDL ED1 100 %DL 
BDL BDL iOO BDL 
BDL BDt 100 BDL 
bDL 801 160 BDL 
BDL BDL 100 BDL 
801 BDL 100 BOL 
BSL BDL 100 BDl 
B3t BDL 130 7.4 
BDL BDL 100 BDL 
BDL B D t  [00 BDL 
BM BDL 100 BDL 

33L I:$ 
5DL i f3  
BJL iC '  
BDL i.2; 
BDL iSC 
BDL :GD 

ED1 1CG 
PDL lC2 
BDL !00 
BDL !go 
90L 1cu 
BDL i r lb 
BDL iC0 
BDL :Cb 
BDL 100 
801 190 
BPL :00 
b.9 $1 
BbL I00 
DQL 100 
BDL I00 



APPENDIX E 

Pesticide Mixing Area - Analytical Data 

(Source: Reference 12) 
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Well Number 

WPA- 1 

W A -  2 

pH MEASUREMENTS OF WATER SAMPLES 
COLLECTED FROM MONITOR WELLS AT THE 

PESTICIDE'MIXING AREA, 
FEBRUARY 12, 1982l 

Measured at the t i m e  of sample collection. 
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ENERGY RESOURCES CO. INC. 

HERBICIDE ANALYSES 

2 , ~ - D  ( u ~ / I )  2 , 4 , 5 - ~ ~  ( u g / l )  

ERCO ID G&M ID . Det. L i m i t  Conc. Det. L i m i t  Conc . 

WPA-1 
WPA-2 

PA- 1 
PA-2 
PA-3 
PA-4 
PA-5 

Soil Blank 
PA -7 
PA-8 
PA-9 

ND = none detected  

Reported by:. pe""7M 
4 

Checked by: 
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j ,VUT STREEf * MIDDLETOWN. CONN. 06457 

I 
?EL EPUONE: 347-6961 

Laboratory Report 
I L A B  REPOf iTNo  

CLIENT 
- 

I C c m ~ 3 2 ~  Of fclc er 
Southern Mvision 
Naval FacUt i e s  C m  

I 2144 Melbourne Street 
P . 0 .  Box 10068 

d2-arleston, S. C. 29411 I d 

c c  A - -.;-avcyqous 

OOOb 

SAMPLE DEscRlPno~ TEST RESULTS 

I ?cstlcide Mixing -2 D,F DLT 
2" a l e  #1 

5.3 
P,P Dm 

udd (m) 
'0-01 v d ~  (PW) 

I DID total 5.3 P ~ U I L  
2,4 D <O*Ol ~ g / F " ( p ~ m n )  
2,4,5 TF (Silvex) 0-51 u g / F ( m )  

r ?e.slcLde Y i  h a  
2" S q l e  I 2  

0.08 v g / g  

I 
1.4 w5 w&= (pm) 

D,D Dm 
P,? m 
Tota l  Dm 

ANALYSES OF SOIL SAMPLES COLLECTED BY NAVAL PERSONNEL, May 1982- 



APPENDIX F 

Public Works Storage Yard - Analytical Data 



Prior to Partial Closure 

Analytical Data - March 28, 1986 

Note: Background samples were collected from each of 
three residential areas within the Naval Shipyard 
itself. Those samples (labeled BK1, BK2, BK3) 
were collected from: 

* near officers quarters EE, at the 
intersection of Avenue G and Second 
Street West; 

* near officers quarters Y/Z, at the 
intersection of Hobson Avenue and 
Pine Street; and 

* near the tennis courts (NS48, 49) 
adjacent to enlisted quarters at the 
intersection of Partridge Avenue, 
Osprey Street and East Avenue. 

Source: Ensafe. July 11, 1986. Evaluation of Soil Contamination at the 
Interim Status Storage Facility 'Old C o d ' .  
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F m  gincering Consulting 
mical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley R i m  Road P.O. Box 30712 
Charleston, S.C. 29407 Charlesum, S.C. 29417 

Phone (803) 556817 1 

Laboratory Certification Number 10120 

CLIENT: WIRON1PCTAL & S A F m  DESIGNS, INC 
P.O. BOX 341319 DATE : 04/10/86 
MEMPHT S , TN 30184 

CUdTACf: MR. J .  S P E A W ,  PhD, PE 

CLIENT CODE: E N S  
---------------"__-*-----------------------------------------------*------------ 

SAMPLE I D  : RK1 BK2 BK3 

LAB I D  : 86030866 86030067 86030868 
P A M E T E R  DATE RECEIVED: 03/28/86 03/28/86 03/28/86 ................................................................................ 
PH - tEIB 
FtASH POINT, c . c ,  
C Y W I  DE 
SULFI DES 
BAR1 Ul 
BERYLLl UM 
CADMI Un 
r 4 1 ~ ~ ~ w  

I 

k d U R Y  
N I CKEL 
SELPtI w 
SI LUER 
CRESOL 
PEKTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHtOROFLfJORulETME 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETWE 
METHYL I SOBUTYL KETONE 
METHYLENE CHLORIDE 
TETRACHLOROETWLENE 
TOLUENE 
TRICHLOROETHANE 
TRI  CHLOROETHYLENE 
TRICHLOROFLUOROETbkWE 
TR I CHLOROFLUOROnETWE 
AMlNO PYRIDINE 
DIETHYL ETHER 
ETHYLENE OXIDE 
FORWLDEWDE 
HYDRA2 INE 
P''-l DINE 

LOR 1016 
AIRCLOR 1221 

4.89 S 25C 
)I40 F 
(1 .O ppm 
( 1  .O pprn 
31.9 ppm 
(2.0 pprn 
0.71 ppm 
8.08 ppm 
119 pprn 
(1.0 p p n  
2.88 ppm 
(0.2 pprn 
(1 . O  pprn 
( 1  PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  ppm 
(1 PPrn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
(1 Ppm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(0.5 pprn 
(0 .3 ppm 

5.30 5 25C 
)I40 F 
(1.0 ppm 
(1.0 pprn 
16.3 pprn 
(2.0 ppm 
0.59 ppm 
3.90 pprn 
28.8 pprn 
(1.0 pprn 
2.49 pprn 
(0.2 pprn 
(1.0 pprn 
( 1  PPm 
( 1  PPm 
( 1  PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PFm 
(1 PPm 
( 1  PPrn 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 

PPm 
( 1  PPrn 
(0.5 ppm 
(0.5 ppm 

5.79 § 24C 
)I40 F 
(1 .O pprn 
(1.0 pprn 
11.2 pprn 
(2.0 pprn 
0.93 ppm 
15.6 pprn 
20.9 pprn 
(1.0 ppm 
6.35 ppm 
(0.2 pprn 
(1.0 pprn 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPA 
(1 PPm 
( 1  PPrn 
( 1  PPm 
( 1  PPm 
(1 PPfn 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(0.5 ppm 
(0.5 pprn 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
f 3 13 Ashley River R o d  P.O. Box 307 12 
Charleston, S.C* 29407 Charleston, S.C. 29417 

Phone (803) 556-8171 

Laboratory Certification Number 10120 
CLIENT: ENUIRWENTAL & SAFm DESIGNS, INC 

P.O. BOX 341315 DATE! 04/10/86 
MPlPHI S , IN 38184 

C N T A C T :  MR. J .  SPEAKPW, PhD, PE 

tAB I D  : 060 30866  04030847 86030868 
PARMETER DATE RECEIVED: 03 /28 /06  03/28/86 03/28/06 
-----------------------------------------------*-------------------------------- 

AROCLOR 1232 
CIROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

( 0 . 5 p p m  <O.Sppm ( 0 . 5 p p m  
< 0 , 5  ppm (0 ,S ppm <0.5 ppm 
(0 .S ppm (0.5 ppm <0.5 ppm 
(0.5 ppm (0 .5  ppm (0 .5  ppm 
( 0 . S p p n  < O . S p p n  (O.Spprn 
< O . S p p n  ( 0 . S p p m  <O.Sppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston. S.C. 29407 Charleston, S*C. 29417 

P ~ O W  (803) 556-817 1 

Laboratory Certification Number 101 20 

CLIENT: W I R U M ? 4 T A L  & SAFETY DESIGNS1 INC 
P.O. BOX 341313 DEITE: 04/08/81 
MEMPHI S , M 38184 

CONTACT: MR. J. S P E A W ,  PhD, PE 

CLIENT CODE: ENSA 
-*--------------------------.--------------------------------------------------- 

SAEIPLE I D  : A1 A2 A 3 A4 

LAB 1 0  : 06030831 86030832 86030033 05030834 
P A M E T E R  DATE RECEIVED : 03/28/86 03/28/86 03/28/06 03/28/86 -----------------------------------------------------.-------------------------- 
PH - LUB 
FLASH POINT, c . c ,  
CYAN I DE 
SUtFI DES 
BARIu'l 
BERYLLI Ill 
CADMI UM 
CHRWI Ul 
LEAD 
MERCURY 
Nf CKEL 
SELEN 1 UM 
SI LUER 
CRESOL 
PENTACHLOROPHENOL 
CARBON T €7 MCHLORl DE 
CHLORJFORM 
D l  CHLOROFLUOROMET CWJE 
ETHYLENE DICHLORIDE 
M ~ W L  n w L  KETWE 
METHYL ISOflUlYL KETWE 
MIETHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TOLUENE 
TRICHLOROETME 
TRICHLOROETHYLENE 
TRJCHLOROFLUOROETWWE 
TRICHLOROFLUOROMETWE 
WINO WRIDINE 
DlETHYt ETHER 
ETHYLENE OXIDE 
F OMLDEHYDE 
HYORAZ TNE 
PYRJDINE 
AROCLOR 10 f 6 
AROCLUR 1221 

6.90 5 24C 
)I40 F 
(1.0 ppm 
2.0 p p n  
31.8 pprn 
(2.0 pprn 
2.52 pprn 
16.0 pprn 
112 pprn 
(1 .O pprn 
12.5 pprn 
(0.2 pprn 
(1.0 pprn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPrn 
(1 PPm 
(1 PPn 
(1 PPm 
< 1  PPm 
(1 PPm 
(1 Pvm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
( 1  PPm 
(0.5 pprn 
(0.5 ppm 

3.95 § 24C 
)I40 F 
(1.0 pprn 
(1.0 ppm 
63.0 pprn 
(2.0 pprn 
4.17 pprn 
22.7 ppm 
100 ppm 
(1.0 pprn 
11.1 ppm 
(0.2 ppm 
(1 .o pprn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
(1 Ppnr 
( 1  PPn 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 VPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
(0.5 ppm 
(0.5 ppm 

7.70 S 24C 
)I40 F 
(1.0 pp l r  
(1.0 ppn 
24.5 p p n  
<2.0 pprn 
1.76 pprn 
16.3 ppm 
141 ppm 
(1 .o pprn 
7.46 ppm 
(0.2 pprn 
(1.0 pprn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( f  PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 P p n  
{ f  PPrn 
(1 PPm 
(1 PPm 
(1 P P n  
(1 PPm 
(1 PPm 
(0.5 ppm 
(0.5 pprn 

7.30 5 241: 
)I40 F 
(1 .O pprn 
(1 .o ppm 
29.6 ppm 
(2.0 ppm 
2.38 pprn 
14.6 ppm 
91.6 pprn 
(1.0 ppm 
5.24 pprn 
(0.2 ppm 
(1 .O p p n  
( 1  PPm 
(1 P P n  
( 1  PPm 
( 1  PPrn 
(1 PPrn 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(I PPm 
(1 PPm 
(1 PPrn 
(1 PPrn 
( 1  P P n  
(1 PPm 
(1 PPm 
(0.5 p p n  
(0.3 ppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-8 17 1 

Laboratory Certlfltation Number 10120 

CLIENT: PIVIRUWENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315  DATE: 04/08/86 
M M P H l  S , TN 36184 

COMACTI MR. J .  S P € A W ,  PhD, PE 

................................................................................ 
W P L E  I D  : A1 A 2 A 3 A4 

LAB I D  : 86030831 86030832 86030833 86030834 
P A M E T E R  M E  RECEIVED: 03/28/86 03/28/86 03/28/86 03/28/86 -------------------------------------------------------------------------------- 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

( 0 . 5 p p m  (0 .Sppm <O.Sppm ( 0 . 5 p p m  
(0 .5  ppn (0.5 ppm ( 0 . 5  ppm ( 0 . 5  pprn 
( 0 . 5  ppm (0 .5  ppm (0.5 pprn (0.5 ppn 
(0 ,Spprn  (O.Spprn ( 0 . 5 p p n  ( 0 . 5 p p m  
<O.Sppm (O.5ppm < 0 . 5 p p m  1 1 7 p p n  
<O.Spprn ( 0 . 5 p p m  (O.Sppm ( 0 , S p p m  



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charieston, S.C. 29417 

Phone (803) 556-817 I 

Laboratory Certification Number 10120 

CLIENT: W I R M E N T A L  & SAFEM DESIGNSI INC 
P.O. BOX 341315 DATE: 04/08/86 7 
MMPHI  S , TN 38184 

COECTACT: MR. J. SP€AKHCrJ, PhD, PE 

CLIENT CODE: E N S  
----------------C--------------------------------------------------------------- 

M P L E  I D  : A 5  A6 CS7 61 

LAB I D  : 86030835 86030836 86030837 86030838 
PARClMnER DATE RECEIVED: 03/28/86 03/28/06 03/28/86 OW2W0b ------------------------------------.--.---------------------------------------- 
PH - LA0 
FLASH POINT, c.c,  
CYAN1 DE 
SULFIDES 
BAR1 UI 
BERYLLIW 
CADMIUM 
CHRM.1 I UI1 
LEAD 
MERCURY 
NICKEL 
SELENI U.1 
SILVER 
CRESOL 
PENTACHLOROPHPIOL 
CARBaJ TETMCHLORIDE 
CHLOROFORM 
DICHLOROFLUORU'IETWE 
ETHYLENE DICHLORIDE 
METHYL n w L  KETONE 
METHYL ISOBUML KETONE 
METHYLENE CHLORIDE 
T€rMCHLOROETHYLENE 
TOLUENE 
TRICHLOROETWE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROl3tWE 
TRICHLOROFLUORP1ETkW4E 
AnlNO WRID lNE 
D I  ETHYL ETHER 
ETHYLENE OXIDE 
F O M L D E W D E  
HY D M Z  INE 
PYRIDINE 
AROCLOR 1016 
)ROCLOR 1221 

6.40 1 24C 
)I40 F 
(1.0 ppm 
(1.0 p p n  
26.7 pprn 
(2.0 pprn 
2.02 pprn 
12.2 ppm 
33.0 pprn 
( 1  .O pprn 
5.26 pprn 
(0 .2  pprn 
< I  .ll pprn 
(1  PPm 
(1 PPm 
(1 PPm 
<1 PPm 
(1 PPm 
(1  PPm 
(1 PPm 

PPm 
(1 Pvm 
<1 PPm 
(1 PPm 
(1 PPn 
(1  PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(0.5 pprn 
(0 .5  ppm 

7.60 5 24C 
)I40 F 
(1.0 pprn 
(1.0 p p n  
18.3 ppm 
(2.1) pprn 
1.60 ppm 
25.0 pprn 
101 pprn 
(1.0 pprn 
7.14 ppm 
(0.2 ppm 
(1.0 pprn 
(1 PPm 
(1 PPm 
(1 PPrn 
<I.  pprn 
(1 PPm 
(1 PPm 
( 1  PPrn 
(1  PPm 
(1 PPm 
<1 PPm 
(1 PPm 
( 1  Ppm 
(1  PPm 
( 1  PPm 
(1 PPm 
(1 PPrn 
( 1  PPm 
(1  PPm 
(1 PPm 
{1  PPm 
(1 PPm 
(0.5 ppm 
(0.5 p p n  

7.30 5 2442 
>I40  F 
(1.0 pprn 
(1.0 p.pm 
16.7 pprn 
(2.0 pprn 
2.39 pprn 
24.1 ppm 
71.5 pprn 
(1 n o  ppm 
12.6 pprn 
(0.2 ppm 
(1.0 pprn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 P V  
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1  PPrn 
(1 PPm 
(1  PPm 
(1 PPrn 
(1 PPm 
(1  PPm 
(1 PPm 
(1 PPm 
(1 PPn 
(1 P W  
(0 .5  pprn 
(0 .5  p p n  

0.10 S 24C 
)I40 F 
(1.0 ppm 
(1.0 pprn 
52.2 pprn 
<2.0 ppm 
1.88 pprn 
10.0 ppm 
51.1 pprn 
< I  .O pprn 
6.54 pprn 
( 0 . 2  pprn 
(1.0 pprn 
(1 PPm 
<1 PPm 
(1  PPm 
(1 PPm 
(1  PPm 
(1  PPm 
( 1  PPm 
(1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1  PPm 
(1  PPm 
(1 PPm 
(1 PPm 
(0.5 ppm 
(0.5 ppm 



-inecring Consulting 
nicai Analysis 

GENERAL ENGINEERING LABORATORIES 
13 1 3 Ashley River Rod P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 5568  17 1 

Laboratory Certification Number 101 20 

CLIENT: EWIRWiENTAL & SAFm DESIGNS, INC 
P.O. BOX 341315 DATE: 04/08/86 
MWPH I S , TN 38184 

CONTAC7: MR. J. S P E A W ,  PhD, PE 

LAB I D  : 86030035 86030834 86030837 86030038 
P A M E T E R  M E  RECEIVED I 03/28/86 03/28/86 03/28/86 03/28/84 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

(0.5ppm (0.5ppm (0.5ppm (OmSppm 
(0.5pprn (0.5ppm (O.Sppm (Om5ppn  
(0.3 pprn (0.5 ppm (0.5 pprn (0.5 ppn 
(O.5ppm (0.5ppm (O.Sppm (0.5ppm 
34.2 ppm 9.1 ppm (0.5 pptn (0.3 ppm 
<o.Sppm (0 .5ppn  (0 .5Ppn (O.Jppm 



Engineering Consulting 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (003) 556-817 l 

Laboratory Certification Number 10120 

CLIENT: WIROEMENTAL & SAFEM DESIONS, 1NC 
P.0.  BOX 341315 DATE: 04/08/86 
MEMPHI S , TN 38184 

CONTACT: MR. J .  S P E A W ,  PhD, PE RELEASED BY: 

CLIENT CODE: ENSA 
w 

-------------------------------------------------------------------------------- 
H P L E  I 0  : 82 83 0 4 05 

LAB I D  : 86030839 86030840 86030841 86030842 
PARAMETER W E  RECEIVED: 03/28/86 03/28/86 03/28/86 03/28/86 
----"--_-----------"-------------------------*---------------------------------- 

PH - LAB 
FtASH POINT, c , c . 
CIPSJI DE 
SUtFI  DES 
BCIRI UM 
BERlLLI LM 
CADMI IM 
CHRW I UM 
LEAD 

PCURY 
KEL 

SriENlUl 
S I LVER 
CRESOL 
PENTACHLOROPHPIOL 
CARBCN TETRACHLORIDE 
CHLOROFORH 
DICHLOROFLUOROMETME 
ETHYLENE DICHLORIDE 
MnWL ETWL KETONE 
METHYL ISOBUIYL KETONE 
METHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
1 OLUWE 
TRICHLORO€TWE 
TRlCHLOROETHYLEPtE 
TRICHLOROFLUOROETME 
TRI CHLOROFLUORUIETME 
AMINO WRIDINE 
DIETHYL ETHER 
ETHYLENE W I D E  
FORMSLDEHYDE 
HYDRA2 INE 
PYRIDINE 
AROCLOR 1016 

?LOR 1221 

5.95 S 26C 
)I40 F 
(1.0 ppm 
(1.0 p p n  
170 pprn 
(2.0 pprn 
2.04 pprn 
14.5 pprn 
232 pprn 
(1.0 pprn 
11.3 pprn 
(0.2 ppm 
(1 .O pprn 
8.4 pprn 
16.2 pprn 
(1 PPn 
(1 VPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPn 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 

PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
( 1  PPn 
(1 PPm 
( 1  PPm 
(0.5 pprn 
(0.5 pprn 

7.39 5 25C 
)I40 F 
(1.0 ppm 
(1.0 p p n  
10.0 pprn 
(2.0 ppm 
1.14 pprn 
8.0 p p n  
156 ppm 
(1.0 pprn 
3.82 ppm 
(0.2 pprn 
(1.0 pprn 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 Ppnr 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(0.5 pprn 
(0.5 p p n  

7.70 S 24C 
)I40 F 
(1.0 pprn 
(1.0 p p n  
31.7 gpm 
(2.0 pprn 
1.79 ppm 
14.0 pprn 
94.2 pprn 
< I  .0 p p n  
5.25 pprn 
(0.2 ppm 
(1.0 pprn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPrn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPn 
( 1  PPm 
(1 PPm 
(1 PPm 
(1  PPn 
(1 PPm 
(0.5 pprn 
(0.5 ppm 

7.90 § 24C 
)I40 F 
<l  .O ppm 
(1.0 ppm 
15.8 pprn 
(2.0 ppm 
1.82 ppm 
19.5 ppm 
69.9 pprn 
<1 .O pprn 
5.78 ppm 
(0.2 ppm 
(1.0 pprn 
(1 PPm 
( 1  PPrn 
( 1  PPm 
( 1  PPm 
(1 PPtB 
(1 PPm 
( 1  PPm 

PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPfn 
(1 PPm 
(1 PPm 
(1 Ppm 
(1 PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
(0.5 pprn 
(0.5 ppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley RivaRoacl P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-8171 

Laboratory Certification Number 101 20 

CLIENT: PNlROHIPlfAL & SClFETY DESIGNS, INC 
P.O. BOX 341315 
HMPH 1 S , IN 38184 

COMACT: MR. J .  S P E C I W ,  PhD, PE 

LAB 1D : 86030839 86030840 860 30841 86030842 
PARAMnER DATERECEIVED: 03/28/06 03/28/06 03/28/86 03/28/84 
--------3----*------------------------------------------------------------------ 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

<0,5ppm (0 .5ppn  (0 .5ppn  (0a5ppn  
(0.5 ppm (0.5 pprn <0.5 pprn (0 -5  ppn 
(0 .S ppm <0.5 ppm (0.5 ppm (0 - 5  ppm 
(0.3 pprn (0.3 ppm <0.5 pprn (0.3 pprn 
(0 .S ppm (0 .S pprn (0.5 ppm (0 .S ppm 
(0.9 ppm (0.5 ppm (0.5 Rpn (0.5 pprn 



Engineering Consulting 
m i d  Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charlaton, S.C. 29407 Charleston, S.C. 294 17 

P h m  (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: W I R M E N T A L  & * F E W  DESIGNS, INC 
P.O. BOX 341315 DATE: 04/08/06 
HEMPHI S , TN 38t84 

CONTACT: MR. J .  S P E A W ,  PhD, PE RELECISED BY: 

CLIENT CODE: EN% 
--3-1-------"----------------------.-------------------.--*-------"-.----------- 

W P L E  I D  : 06 C 1 C2 C 3 

LAB I D  : 86030843 06030044 86030845 86030846 
PARAMETER DATE RECEIVED: 03/28/06 03/28/06 03/28/86 03/28/06 ---------.-----------------------------------.---------------------------------- 
PH - M0 
FLASH POIECT, C . C .  

CYAN1 DE 
SULFZ DES 
BAR1 Ul 
BERYLL I Ul 
CADMItlM 
CHRWI IM 
I - \o  

:URY 
N RKEL 
SELENl UM 
Sl  LUER 
CRESOL 
PWACHLOROPHENOL 
CARBW TETRACHLORIDE 
CHLOROFOIUI 
DICHLOROFLUOROMETWE 
ETHYLENE DICHLORIDE 
METHYL nwL KETONE 
METHYL ISOBUWL KETONE 
METHYLENE CHLORI DE 
TETRFICHLDROETHYLENE 
TOLUENE 
TRICHLOROETWNE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROETHANE 
TRICHLORDFlUORO.1ETtWE 
AMINO PYRIDINE 
DI n w L  ETHER 
ETHYLENE OX I DE 
FORWLDEHYDE 
HY DRAZ INE 
PYRI DINE 
@'-^LOR 1016 
c LOR 1221 

7.00 S 26C 
)I40 F 
(1 .o pprn 
(1.0 p p n  
17.0 pprn 
(2.0 pprn 
2.72 pprn 
37.5 pprn 
141 pprn 
(1.0 pprn 
9.72 pprn 
(0.2 ppm 
(1.0 pprn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
{l PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(0.5 ppm 
(0.5 ppm 

6.61 J 24C 
1140 F 
(1.0 ppm 
(1.0 ppm 
142 pprn 
(2.0 pprn 
2.88 ppm 
19.8 pprn 
331 pprn 
(1.0 pprn 
16.2 pprn 
(0.2 pprn 
(1.0 pprn 
(1 PPm 
(1 PPA 

P P  
( i  pprn 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( I  PPfn 
(1 PPm 
(1 P v n  
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
(0.5 pprn 
(0 .S pprn 

6.40 1 24C 
)I40 F 
(1.0 ppm 
(1.0 ppm 
380 pprn 
(2.0 ppm 
1.16 ppra 
63.1 pprn 
508 pprn 
(1.0 pprn 
5.12 pprn 
(0.2 ppm 
(1.0 ppm 
(1 PPm 
(1 PPrn 
( 1  PPm 
(1 PPrn 
( 1  PPm 

PPm 
(1 PPm 
( 1  PPfn 
(1 PPm 
(1 PPm 
(1 PPrn 
( f  PPm 
(1  PPrn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPrn 
(1 PPn 
(1 PPm 
(1 PPn 
(0.5 ppm 
(0.5 ppm 

7.50 1 24C 
)I40 F 
(1.0 ppm 
(1 .O pprn 
14.1 pprn 
(2.0 pprn 
(0.20 pprn 
9.42 pprn 
62.5 pprn 
(1.0 pprn 
3.92 pprn 
(0.2 ppln 
(1.0 ppm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
( f  PPm 
(1 PPm 
( 1  PPm 

Ppnr 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPn 
(0.5 ppm 
(0.5 ppm 



Engineering Consulting 
Zhemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River R d  P.O. Box 30712 
Charieston. S.C. 29407 Chariesmn, S.C. 29417 

none (803) 556-8 17 1 

Laboratory Certification Number 101 20 
CLIENT: ENVIRON3ENTAL & WFETf DESIGNS, INC 

P.O. BOX 341315 W E :  04/08/86 
~ P ~ P H I  s , TN 30184 

CONTACT: MR. J. S P E A M ,  PhD, PE 

................................................................................ 
SAMPLE f D : 86 C1 C2 C3 

LAB I D  : 84030843 86030844 86030845 86030846 
PARWETER DATE RECEIVED: 03/28/06 03/28/86 03/28/06 03/28/06 
--------------------------------"----------------------------------------------* 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

(0.5ppm (0.Sppm <O.Sppm (O.Sppm 
(O.Sppm (O.5pprn (0.5ppm (O.5pprn 
(0.5 ppn (0.5 ppm <O.S ppm (0.9 ppn 
(0.5 ppm (0.5 ppn (0.5 ppm (0.5 pprn 
(0.S ppm (0.5 ppn (0.5 ppm (0.5 ppm 
(0.5ppm <O.Sppm (0 .5ppm (0.5ppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley R i v a  Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Ph~m (803) 556-8171 

Labo ra to r y  Certification Number 101 20 

CLIENT: P ( V 1 R M W C I L  & Mf€W DESIGNS, INC 
P,O. BOX 341315 
MENPHI S , M 38184 

CONTACT: MR. J .  SPEAKhW, PhD, PE 

CLIENT CODE: PlSA 
~ ~ ~ ~ ~ - - - - - - - " ~ - ~ - ~ - - - - - ~ ~ o ~ ~ o - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o - ~ ~ o ~ ~ ~ ~ ~ ~ - - - - - - ~ ~ ~ ~ - - - - -  

W P L E  I D  : C4 C5 D l  0 2 

LAB I D  : 86030847 86030848 86030049 86030850 
P A M E T E R  DATE RECEIVED: 03/28/06 03/28/06 03/28/06 03/28/86 
~ ~ ~ - ~ ~ - ~ - - - - ~ l - - - - - ~ ~ ~ ~ ~ - o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o - ~ o ~ ~ ~ o ~ ~ ~ ~ ~ 4 ~ " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~  

PH - LAB 
FLASH POINT, c . c .  
CYAN I DE 
SULFIDES 
W R I  ul 
BERYLLI MI 
CADMIUI 
CHROM I Ul 
LEAD 
MERCURY 
NICKEL 
SELENI Ul 
SILVER 
CRESOL 
PMACHLOROPHENOL 
CARBON TETWCHLORIDE 
CHLOROFORM 
DICHLOROFLUOROrtffHANE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL I SOBUTYL KETONE 
MRHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TOLUENE 
TRICHLOROETWE 
TRICHLOROETHYLENE 
T R l  CHLOROFLUOROnCYYJE 
TR I CHLOROFLUOROtlETME 
W I N O  PYRIDINE 
D I ~ W Y L  ETHER 
ETHYLENE OXIDE 
F O W L D E H Y D E  
HYDRA2 INE 
WRl DINE 
\ROCLOR 1016 

AROCLOR 1221 

7.20 5 24C 
)140 F 
(1 .0 p p n  
(1 . O  pprn 
13.8 pprn 
(2.0 p p n  
1.54 pprn 
3.09 pprn 
96.8 pprn 
1.6 pprn 
3.48 pprn 
(OB2 pprn 
(1.0 pprn 
(1 PPm 
( 1  PPm 
( 1  PPm 

PPm 
(1 PPm 
(1 PPrn 
( 1  VPm 
(1  PPm 
(1 PPm 
(1 PPm 
( 1  VPm 
(1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPrn 
(0.5 p p n  
(0 .5  p p n  

7.70 5 26C 
)I40 F 
(1.0 ppm 
(1  .O pprn 
22.5 pprn 
(2.0 ppm 
1 -24 pprn 
23.8 pprn 
131 ppm 
(1 .O pprn 
9.38 pprn 
(0.2 pprn 
(1.0 ppm 
(1 PPm 
(1 PPm 

PPm 
( 1  PPm 
(1 PPrn 
(1 PPm 

ppm 
(1 PPm 
(1 PPn 
(1 Ppn  
(1 PPrn 
(1 PPm 
(1 PPn 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPn 
40.5 pprn 
(0.5 ppm 

6.80 f 26C 
)I40 F 
(1 .O ppm 
(1.0 ppm 
23.5 pprn 
(2.0 ppm 
1.81 pprn 
16.8 pprn 
75.1 pprn 
(1.0 pprn 
8.62 ppm 
(0.2 pprn 
(1.0 pprn 
(1 PPm 
(1 PPrn 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPn 
(1 PPm 
( 1  PPm 
(1 PPm 

PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPa 
(1 PPn 
(0.5 pprn 
( 0 , 5  ppm 

7.20 § 26C 
)I40 F 
(1.0 ppm 
(1.0 ppm 
55.3 ppm 
(2.0 ppnr 
3.46 ppm 
31.2 pprn 
180 pprn 
(1.0 pprn 
15.0 pprn 
(0.2 ppm 
(1 .O pprn 
(1 PPm 

PPm 
(1 PPm 
(1 PPm 
( 1  PPrn 
(1 PPm 
(1 PPn 
(1 PPm 
(1 PPm 
(1 Ppm 
( i  PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
( f  PPm 
(1 PPm 
(1 PPrn 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPrn 
(0.5 ppm 
(0.5 pprn 



Enginering Consul 
Zhcmical Anaiysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Char1cston. S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certliication Number 101 20 

CLIENT: WIRa))3PCTCIL 4 %FRY DESIGNS, INC 
P.O.  BOX 341315  DATE: 04/10/86 
MPlPHl  S , TN 38304 

CONTACT: MR. J .  SPWKMW, PhD, PE 

LAB I D  : 86030847 06030848 86030843 86030050 
PhRAMETER DATE RECEIVED : 03/28/86 03/28/86 03/28/86 03/28/86 

AROCLOR 1232 
AROCLOR 1242  
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

( 0 . 5 p p m  < 0 . 5 p p m  ( 0 . S p p m  (O.Sppm 
( 0 . 5 p p m  ( 0 . 5 p p n  < O . S p p n  ( 0 , S p p m  
(O,J ppm ( 0 . 5  pprn (0 .3  ppm (0 .5  ppm 
( 0 . S p p m  2 . 0 p p n  (O .5ppm (O .5ppm 
(O .Sppn  <O.Sppm <O.Sppm ( 0 . S p p m  
( 0 . S p p m  < 0 , 3 p p m  ( 0 . S p p n  4 0 . 5 p p m  



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Labo ra to r y  Certification Number 101 20 

CLIENT: W I R ~ E N T F I L  & SAFETY DESIGNS, INC 
P.0, BOX 341315 DATE : 04/10/86 
MEMPHIS , TN 38184 

C13KTACT: MR. J. SPEAKPWJ, PhD, PE 
RELEASED 8--* E, PHD 

CLIENT CODE: ENSA ................................................................................ 
SAMPLE I D  : D3 D 4 05 SP 1 

1AB 1D : 86030851 86030852 06030853 86030854 
PARMETER DATE RECEIVED : 03/28/86 03/28/06 03/28/06 03/28/86 ................................................................................ 
PH - LAB 
FLASH POINT, C . C .  

CYAN1 DE 
SULFI DES 
BAR1 Ul 
BERYLLIUM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 
NICKEL 
SELENI Ul 
SILVER 
CRESOL 
PPCTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUORONETME 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL 1SOBUfYL KETONE 
METHYLENE CHLORI DE 
TET~CHLOROETHYLENE 
TOLUENE 
TR I CHLOROETME 
TRICHLOROETHYLENE 
TRICHLOROFLUOROETt-WE 
TRICHLOROFLUORWETWWE 
AMINO PYRIDINE 
D I E T W L  ETHER 
ETHYLENE OX1 DE 
FORMLDEHYDE 
HYDRA2 INE  
PYRIDINE 
4ROCLOR 1016 
AROCLOR f 221 

7.00 S 24C 
) I40  F 
(1 .O pprn 
(1.0 pprn 
31.9 pprn 
(2.0 ppm 
2.78 pprn 
70.3 pprn 
162 ppm 
(1.0 pprn 
13.8 pprn 
(0.2 pprn 
(1.0 pprn 
(1  PPrn 
(1 PPm 
(1 PPrn 
( 1  PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
( f  PPm 
(1 PPm 
( 1  PPm 
(1  PPm 
(1 PPm 
(1  P P n  
(1  PPm 
(1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PFm 
(1 PPm 
(0.5 pprn 
(0.5 pprn 

6.88 5 24C 6.11 4 24C 
)140 F ) I40 F 
(1.0 ppm (1.0 pprn 
(1.0 ppm (1.0 ppm 
24.8ppn 26.7ppm 
(2.0 ppm (2.0 ppm 
8.70 pprn 3.10 pprn 
38.3ppm 3 1 . 8 p p m  
90.6ppm 81.0 pprn 
(1.0 ppm (1.0 pprn 
15.4 pprn 12.4 pprn 
(0.2 pprn (0.2 ppm 
(1.0 ppm (1.0 ppm 
( 1  PPm (1 PPm 
(1 PPm (1  PPm 
(1  PPm ( 1  PPrn 
(1 PPm (1  PPm 
( f  PPm ( 1  PPrn 
(1 PPm (1  PPm 
( 1  PPm ( 1  PPm 
(1 PPm (1 PPm 
(1 PPm (1  PPm 
( 1  PPm ( 1  PPm 
(1 PPm (1 PPm 
(1  PPm ( 1  PPm 
(1 PPm (1 PPm 
(1  PPm (1 PPm 
(1 PPm (1 PPm 
(1 PPm (1 PPm 
( 1  ppm (1 PPm 
(1 PPm (1  PPm 
(1 PPm (1 Pvm 

PPm (1  PPrn 
(1 PPrn (1 PPn 
(0.5 pprn (0.5 pprn 
( 0 . 5 p p m  (O.5ppm 

7.tO 5 25C 
) I40 F 
(1.0 pprn 
(1 .O ppm 
13.5 ppm 
(2.0 ppm 
2.23 pprn 
24.0 ppm 
126 pprn 
(1.0 ppm 
14.0 ppm 
(0.2 pprn 
(1,O ppm 
(1 PPm 
(1 PPm 
(1 PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPm 
(1 Pvm 
(1 PPm 
(1 PPm 
(1 PPn 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(0.5 ppm 
(0.5 ppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley R i m  Road P.O. Box 30712 
Charlaton, S.C. 29407 Chatlcston, S.C. 29417 

P h ~ e  (803) 556-8 17 1 

Laboratory Certiflcatfon Number 10120 
CLIENT: W f R m E N T A L  & SAFETY DESIWS, INC 

P.O. BOX 341315 WTEI 04/10/06 
MEMPHI S , M 38184 

C O M A C f  : MR. J .  S P W W ,  PhD, PE 

I A B  I D  : 86030851 86030852 86030853 06030854 
PARAMETER M E R E C E I V E D :  03/28/86 03/28/86 03/28/86 03/28/86 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
CIROCLOR 1262 

(0.3 pprn (0.5 ppm (0.5 ppn (0.5 pprn 
(0.5 ppm <O .S ppm <0.5 ppm (0.5 ppm 
(0.5 pprn (0.5 pprn (0.5 ppn (0.5 ppm 
(0.9 ppm (0.3 ppn (0.5 ppn 3.3 ppm 
(0.5 ppm (0.5 pprn <O .S Rpm (0.5 pprn 
(0 .S pprn (0.5 ppm ( O  .S  pprn (0 .5  ppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley R ivaRoad  P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 29417 , 

Phone (803) 556-817 I 

Laboratory Certification Number 10120 

CLIENT: PFSIRUWENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 
MEMPHIS , TN 38184 

COKTACT: MR. J .  S P E A M ,  PhD, PE RELEASED 

C L I M  CODE: EN% 

SAMPLE 1 0  : SP2 SP3 SP4 SP5 

LAB I D  : 86030855 86030 856 86030857 84030858 
PARAMnER MTERECEIVED: 03/28/86 03/28/06 03/28/86 03/29/86 
------------------m------------------------------------------------------------- 

PH - LAB 
FLASH POINT, C . C .  

CYAN 1 DE 
SULFI DES 
BCIRIW 
BERYLLI U.1 
CADMIUM 
CHROM l lM 
LEAD 
MERCURY 
N 1 CKEL 
SELENI ul 
S I  LUER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUOROMRHANE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL 1 SOBUML KETONE 
PIETHYLENE CHLORIDE 
TETRACHLORORHYLENE 
TOLUENE 
TRICHLOROETWE 
TRICHCOROETHYLENE 
TRICHLOROFLUOROTTWE 
TRICHLOROFLUOROMETkWE 
W I N O  WRID INE 
D IETWL ETHER 
ETHYLENE OXIDE 
FORMLDEHYDE 
HYDRA2 1 NE 
WRIDINE 
tROCLOR 1016 

&ROCLOR 1221 

6.20 S 24C 
)I40 F 
(1 .o ppm 
(1 .o ppm 
t3.5 pprn 
(2.0 pprn 
0.56 pprn 
8.00 pprn 
7.39 pprn 
(1.0 pprn 
4.19 ppm 
(0.2 pprn 
(1 .O pprn 
6.2 ppm 
3.5  pprn 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(0.5 pprn 
(11.5 ppm 

7 .SO 5 24C 
)I40 F 
<1.0 ppm 
(1 .o ppm 
22.7 ppm 
(2.0 pprn 
0.91 pprn 
21.9 pprn 
2400 ppm 
(1.0 ppm 
4.27 pprn 
(0.2 pprn 
(1.0 pprn 
(1 PPm 
(1 PPm 
( f  PPm 
(1 PPm 
(1 PPm 
( 1  p p n  . 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
< 1  PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPm 
(1 PPm 
< I  PPm 
(1 PPm 
(1 PPrn 
(0.5 ppfn 
(0 .3  ppm 

7.70 1 24C 
)I40 F 
(1.0 pprn 
(1.0 pprn 
57.2 ppm 
(2.11 ppm 
1.63 pprn 
18.3 ppm 
50d ppm 
<1.0 pprn 
8.10 ppm 
(0.2 pprn 
(1.0 ppm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPn 
(1 PPrn 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  Ppm 
(1 PPm 
(1 PPrn 
(1 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(0.5 pprn 
(0.5 ppm 

7.30 1 24C 
>I40 F 
(1.0 pprn 
(1 .0  pprn 
39.0 ppm 
(2.0 ppm 
1.28 ppm 
17.8 p p a  
349 pprn 
(1.0 pprn 
6.73 ppm 
(0.2 pprn 
(1.0 ppm 
(1 PPm 
( 1  PPm 
(1 PPrn 
(1 PPm 
( 1  PPm 

PPm 
(1 PPrn 
(1 PPrn 
(1 PPm 
(1 PPm 
( f  PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPrn 
( 1  PPm 
(1 PPm 
(0.5 pprn 
(0.5 ppm 



"rlgineering Consulting 
trnical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley R i m  Road P.0, Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 
CLl ENT : ENUlRONlENTAL & SAFETY D E S I P I S ,  INC 

P.O. BOX 341319 MTE : 04/ 10/86 
MEMPH I S , M 38184 

CONTACT: MR.  J .  SPEAKWW, PhD, PE 

LAB ID : 86030855 86030856 86030857 86030858 
PARAMmER DATE RECEIVED: 03/28/86 03/28/86 03/28/86 03/28/06 ................................................................................ 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR I260 
AROCLOR 1262 

(0.5 pprn (0.5 pprn (0.5 ppm (0.5 ppm 
(0.5 pprn (0.5 pprn (0.5 ppm <Oms PPm 
2 . 9  ppm (0.5 ppm (0 .5  ppm (0 -5 ppm 
(0.5 pprn (0.5 ppm (0.5 ppm l m 7  P P ~  
(O .S ppm (0 .S p m  <0-3 ppm (0.5 P P ~  
(0.5 pprn (0.5 ppm (0.5 ppm (0.5 PPm 



gn&g Consulting 
,m id  Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-8171 

Laboratory Certification Number 10120 

CLIENT: EMIIROMIENTAL & SElFEM DESIGNS, 1NC 
P.Q. BOX 341315 DATE : 04/10/86 
MPlPHl S , TN 38184 

CONTACT: MR. J .  S P E A M ,  PhD, PE 

CLIENT CODE: EN% ................................................................................ 
SAMPLE I D  : SP6 SP7 SP8 SP9 

M B  I D  : 86030859 06030860 86030861 86030862 
PARAMETER DATE RECEIVED: 03/28/86 03/28/86 03/28/86 03/28/86 ............................................................................... 
PH - LAB 
FLASH POINT, C . C .  

CYAN1 DE 
SULFI DES 
B A R I W  
BERYLL I Ul 
CADMI UM 

'4ROM 1 LIM 
\D 

IY'ERCURY 
N 1 CKEL 
S E L M I  Ul 
S l LUER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TEfMCHtORIDE 
CHLOROFORM 
DICHLOROFLUOROMET~E 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL 1 SOBUML KETONE 
METHYLENE CHLORIDE 
TETRf3CHLORO€rHYLENE 
TOLUENE 
TRICHLOROETHANE 
TRICHLORO€rWLME 
TRTCHLOROFLUOROETPWE 
TRICHLOROFLUORU'IETWJE 
AMINO PYRIDlNE 
D I E f W L  ETHER 
ETHYLENE OXIDE 
F OWllCILDEHYDE 
HY D M Z  J NE 

'SIDINE 
3CLOR 1016 

A ~ O C L O R  1221 

7.10 b 24C 
)I40 F 
(1.0 ppm 
( 1  .O ppm 
56.2 ppm 
(2.0 pprn 
1.57 pprn 
19.7 pprn 
323 pprn 
< 1  .0 pprn 
9.33 ppm 
(0.2 pprn 
(1 .o pprn 
(1 FPm 
(1 PPm 
(1 FPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
< 1  PPm 
(1 PPm 
( 1  VPn 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(0.5 pprn 
(0.5 pprn 

7.35 5 24C 
)I40 F 
(1.0 ppm 
( 1  .O ppm 
41.7 pprn 
(2.0 pprn 
0.92 pprn 
32.0 pprn 
774 pprn 
(1.0 pprn 
4.10 pprn 
(0.2 pprn 
< I  .O ppm 
(1 PPm 
( f  PPm 
(1 PPm 
(1  PPm 
(1 PPm 
( f  PPm 
(1 PPm 

PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 

PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PFm 
(1 PPm 
(1 PPrn 
( 1  PPm 
(0.5 pprn 
(0.5 ppm 

8.28 § 258 
)I40 F 
(1 .O pprn 
( 1  .0 ppm 
50.1 ppm 
(2.0 pprn 
1.16 pprn 
18.2 pprn 
293 pprn 
(1,0 pprn 
11.5 pprn 
(0.2 ppm 
(1.0 pprn 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
( 1  PPrn 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPn 
(1 PPm 
(1  PPm 
(1 PPrn 
(1 PPm 
(1 PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 

PPrn 
(1 PPm 
(1 PPrn 
(0.5 pprn 
(0.5 pprn 

8.30 f 25C 
)I40 F 
(1.0 pprn 
(1.0 ppm 
12.9 pprn 
(2.0 ppm 
0.72 pprn 
10.6 pprn 
77.6 ppm 
(1.0 ppm 
2.39 ppm 
(0.2 pprn 
(1.0 pprn 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPn 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 P v n  
(1 PPm 
(1 PPrn 
(1 PPrn 
( f  PPfn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
<0.5 ppm 
(0.5 ppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Rod P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 
CL J ENT : ENUI RWENTAL & SAFETY DES1 GNS , INC 

P.O. BOX 341315 DATE: 04/10/86 
HEMPHI S , TN 38184 

CONTACT: MR. J.  SPEAKMAN, PhD, PE 

LAB I D  : 86030859 86030860 86030861 86030062 
PARAMETER OCSTERECEIVED: 03/28/86 03/28/06 03/28/06 03/28/86 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

(0.5 ppn (0.5 ppm ( 0 . 5  ppm ( 0 . 5  ppm 
<O.Sppm ( 0 . 5 p p m  ( 0 . 3 p p m  ( 0 . 5 p p m  
( 0 . 5 p p m  <O.Sppm ( 0 . 5 p p m  ( 0 . 5 p p m  
(0 .S ppm ( 0 . 5  ppm 1.9 pprn (0.5 ppm 
( 0 . 5 p p m  ( 0 . 5 p p m  ( 0 . 5 p p m  <O.Sppm 
( 0 , S p p m  t 0 . 5 p p m  ( 0 . 5 p p m  ( 0 . 5 p p m  



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES, 
13 13 Ashley River Road P.O. Box 30712 
Charleston. S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-8171 

Labo ra to r y  Certification Number 10120 

CLl ENT: ENV1RO)rMENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 DATE : 04/10/86 
MPiPHl  S , TN 38184 

COKTACT: MR. J. SPEAKWYJ, PhD, PE 

CLIENT CODE: DJSA -------------------------------------------------------------------------------- 
M P L E  I D  : SPlO SF1 1 SP12 

LAB ID : 86030863 86030864 86030865 
PARAMETER DATE RECEIVED: 03/28/86 03/29/86 OW2W86 

PH - LAB 
FLASH POINT, C . C .  

CYAN1 DE 
SULFIDES 
BAR1U.l 
BERYLLllM 
CClDMlUM 
CHROMl UM 
LEAD 
MERCURY 
NICKEL 
SELENI U1 
S I LVER 
CRESOL 
PEMACHLOROPWENOL 
CARBON TETRACHLORIDE 
CHLOROFORPI 
DICHLORQFLUORM.1ETkME 
FHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL I SDBUML KRONE 
METHYLDJE CHLORl DE 
TETRACHLOROETWLENE 
1 OLUENE 
T R l  CHLOROETW4E 
TR I  CHLOROE? HYLENE 
TRICHLORQFLUQROETlW4E 
TRICHLOROFLUORafETlW'4E 
AMINO PYRIDINE 
DIETWL ETHER 
ETHYLmE OX1 DE 
FOMLDEHYDE 
HYDRAZ JNE 
PYRJ DINE 
4ROCLOR 1016 

AROCLOR 1221 

8.20 5 24C 
) I 40  F 
(1.0 ppm 
(1.0 pprn 
30.7 ppm 
(2.0 ppm 
1.30 pprn 
18.0 pprn 
82.1 pprn 
(1.0 ppm 
7.29 pprn 
(0.2 pprn 
(1.0 pprn 
(1 PPm 
(1  PPm 
(1 PPm 
(1 PPm 
( f  PPm 
( 1  PPm 
(1 PPm 
(1  PPm 
( 1  PPfn 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 

PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( I  PPm 
(0.5 pprn 
(0.5 ppm 

0.18 0 24C 
) I40 F 
(1.0 ppm 
(1.0 ppm 
33.9 pprn 
(2.0 pprn 
3 . A 9  ppm 
18.3 pprn 
737 ppm 
(1.0 pprn 
7.98 pprn 
(0.2 pprn 
(1.0 ppm 
(1 PPfn 
( 1  PPm 
( f  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 Pvm 
(1  PPm 
(1  PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
( 1  PPrn 
(1  PPm 
(1  PPm 
(0.5 ppm 
(0.5 pprn 

7.40 1 24C 
) I40 F 
(1.0 pprn 
(1 .O pprn 
20.4 ppm 
(2.0 ppm 
1.32 pprn 
14.3 pprn 
222 pprn 
(1.0 pprn 
6.87 pprn 
(0 .2  pprn 
(1.0 ppm 
(1 PPm 
(1  vpm 
( 1  PPm 
(1 PPrn 
(1 PPm 
(1  PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPrn 
(1 PPfn 
(1  PPm 

PPm 
(1 PPfn 
( 1  PPm 
(1 PPm 
(1 PPrn 
( 1  PPm 
(1 PPm 
(0.5 ppm 
(0.5 ppm 



- ojneering Consulting 
nical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Rod P.O. Box 30712 
Charleston, S.C. 29403 Charleston, S.C. 29417 

Wone (803) 556-8171 

Laboratory Certification Number 101 20 
CLIENT: W I R O N . I W A L  C SAFETY DESIGNS, INC 

P.O. BOX 341315 DATE: 04/10/86 
MEMPHIS , M 38184 

C M A C f :  MR. J. SPEAKMN, PhD, PE 

LAB I D  : 86030063 86030064 86030865 
PARAMETER DATE RECEIVED: 03/28/86 03/28/84 03/28/86 

AROCLOR 1232 
AROGLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

(0 .S ppm (0.5 ppm (0.5 P P ~  
<0.5 ppm (0 .S ppm (0.5 ppm 
( 0 . 5 p p m  (0.5ppm <0.5ppm 
(O.5ppm (0.5ppm (OaSPpm 
(0.5pprn (O.Sppm ( 0 . 5 w m  
(0.5 ppm (0.5 ppm (0.3 ppm 



Subsequent to Partial Closure 

Completed 1986 

Cold Storage Warehouse (Building # 193) 
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DEPARTMENT O f  THE N A V Y  
CHARLESTON N A V A L  SHIPYARD 

N A V A L  BASE 

CHARLESTON. 5. C .  29408 

M r .  D a v i d  C .  P r i c e .  P.E. 
S o u t h  C a r o l i n a  D e p a r t m e n t  o f  H e a l t h  
a n d  Environmental C o n t r o l  
B u r e a u  o f  S o l i d  a n d  H a z a r d o u s  W a s t e  
2600 B u l l  S t r e e t  
C o l u m b i a ,  SC 2 9 2 0 1  

5 09 0 
Ser 4 6 1 / 1 7 2  

R E :  C h a r l e s t o n  N a v a l  S h i p y a r d  
C h a r l e s t o n  C o u n t y  
EPA I D  #SC0170022560 

D e a r  M r .  P r i c e :  

Partial c l o s u r e  o f  t h e  P u b l i c  Works s t o r a g e  y a r d  h a s  b e e n  
c o m p l e t e d .  A t t a c h e d  a r e  t w o  c o p i e s  o f  t h e  c e r t i f i c a t i o n  d o c u m e n t  
f o r  y o u r  review. 

C o n s t r u c t i o n  o f  a c o l d  s t o r a g e  w a r e h o u s e  a d d i t i o n  i s  scheduled t o  
b e g i n  o n  A p r i l  6, 1987 o n  this s i t e .  T h e r e f o r e ,  we r e q u e s t  a n  
e x p e d i e n t  r e s p o n s e  o f  c o n c u r r e n c e  from y o u r  d e p a r t m e n t  s o  n o  
g o v e r n m e n t  d e l a y s  will b e  i n c u r r e d .  

I f  y o u  h a v e  a n y  q u e s t i o n s ,  c o n t a c t  J o h n  S n e e d  o r  A l a n  S h o u l t z  a t  
(803) 743-5519. 

S i n c e r e l y ,  

D .  H .  HINES 
C a p t a i n .  USN 
Commander.  
C h a r l e s t o n  Naval S h i p y a r d  

E n c l :  
(1) C l o s u r e  C e r t i f i c a t i o n  ( 2 )  

J Copy t o :  
Commanding O f f i c e r ,  
S o u t h e r n  D i v i s i o n  
Naval Facilities E n g i n e e r i n g  Command (Code  1 1 4 )  - 



FOR 
PARTIAL CLOSURE OF THE 

HAZARDOUS WASTE STORAGE YARD 
CHARLESTON NAVAL SHIPYARD 

CHARLESTON, SOUTH CAROLINA 

I certify that 1 have personally reviewed the following plans for closure of the 
Hazardous Waste Storage Yard at the Charleston Naval Shipyard in Charleston, South 
Carolina. 

v 
. . .  

~ d ~ C o F d ~ t t ; e " ~ ~ k ? ~ ~ , " p " a = t m  ;1 
Environmental Control in a letter from Mr. David Price to M. J.W. Sneed, dated 
October 22, 1986; 

Section 02099 of Navy Plans and Specifications for Construction Contract No. 06- 
86-0589 entitled =ous Waste Storage Yard P a u r e  m. 
On March 20,1987 I had a telephone conversation with Mr. Mark Taylor of the 

Southern Division Naval Facilities Engineering Command concerning the above referenced 
closure plans. During that conversation, Mr. Taylor informed me of the established 
contaminant threshold limits which had been approved by the South Carolina Department 
of Health and Environmental Conbol. 

Samples were collected on February 3,4,6, 13,24,25, 1987 and March 2,3,4, 6, 
9,1987 by General Engineering Laboratories field personnel in accordance with the 
approved plans. The sample locations are indicated in Drawing No. 1. These samples 
were analyzed by General Engineering Laboratories analytical personnel in accordance with 
the approved plans. The resulb of the analyses are attached herewith. 

Based on my review of the sampling procedures, comparison of the analytical data 
with established threshold Zimits, and conversations with field technicians, I certify that 
partial closm of the Hazardous Waste Storage Yard has been accomplished in accordance 
with the above referenced closure plans and specifications. 

Date: 31 3- 

Q ' U L .  Owner: 
D. H. Hines, Capt, USN 
Commander 

fc: aewcO32087 



.J 
gineering Consulhng 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashiey River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-8 17 1 

Laboratory Certification Number 101 20 

CLIENT: ANDERSON EXCAMTING & WRECKING CO. 
1824 SO. 20th STREET DATE: 02/06/87 
OMAHA NE 68106 

COMACT:  MR. L M  L .  LEVELL 

CC/FC : AWC/AEWCl 
----------------------------------------------------*--------------------------- 

SPMPLE I D  : A-1 A-2 

LAB I D  : 87020117 87020118 
PARAMETER DATE RECEIVED: 02/03/87 02/03/87 ................................................................................ 

BAR] UM 
CADMIUM 
CHROM I UM 
LEAD 
A C I D  DIGESTION 
CRESOL 
PO\TTACHLOROPHENOt 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACT1 ON & CONCENTRATION 

34.8 pprn 
0 . 3 8  pprn 
6.73 pprn 
15 .6  pprn 
YES 
( 1 . 0  pprn 
(1 .0  pprn 
( 1  PPm 
(1  PPm 
(1  PPm 
(1  PPm 
( 1  PPm 
(1  PPm 
( 1  PPm 
(1  PPm 
YES 

23.6 pprn 
0.20 pprn 
9.33 ppm 
19 .6  pprn 
YES 
( 1 . 0  ppm 
(1 .0  pprn 
(1  PPm 
(1  PPm 
( 1  PPm 
(1  PPm 
( 1  PPm 
(1  PPm 
( 1  PPrn 
( 1  PPrn 
YES 



'~gineering Consulting 
mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, J.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: ANDERSON E X W A T I N G  8 WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 02/06/87 
OMAHA , NE 68106 

CONTACT: MR. LAEblY L .  LEVELL RELEOSEPpBI : 
GEORGE d. GREENE PE,PHD 

CC/FC : AEWC/AEWCI ................................................................................ 
SAMPLE I D  : AREA 2 AREA 2 

M P L E  M l  W P L E  U2 

MB I D  : 87020153 87020164 
PARAMETER DATE RECEIVED: 02 /04 /87  02/04/87 

WRIW 
CADMI UM 
CHROM I U.I 
LEAD 
A C I D  DIGESTION 
CRESOL 
PENTACHLOROPH€NOL 
AROCLOR 1016  
AROCLOR 1221 
AROCLOR 1232  
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACT 1 ON & CONCENT~TI #.I 

1 6 . 0  pprn 
0 .40  pprn 
24.5 pprn 
4 8 3  pprn 
YES 
( 1 . 0  pprn 
( 1 . 0  pprn 
(1  PPm 
(1  PPm 
(1  PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
(1  PPm 
( 1  PPm 
YES 

1 7 . 4  pprn 
0.79 pprn 
1 8 . 7  pprn 
5 0 . 6  pprn 
YES 
(1 .0  ppm 
(1 .0  pprn 
(1 PPm 

Ppm 
(1  PPm 
( 1  ppm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
YES 



'qgineering Consulting 
tmical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charieston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 

CLIENT: ANDERSON MW'TING & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 02/09/87 
mw+ , NE 68106 

CONTACT: MR. LAWN L .  LEUELL 

CC/FC : AEWC/AEWCl 
-------------------------*-----------------------------*---------------------*-- 

SAMPLE I D  : STA. 100 STA. 100 STA. 100 STA. 100 
AREA I AREA 2 AREA 3 AREA 4 
6 dm 6 ' 6 ' 

LAB I D  : 87020240 870 20 24 1 87028242 87020243 
PARAMETER DATE RECEIVED: 02/06/07 02/06/87 02/06/87 02/06/87 ................................................................................ 

BAR I UM 
WDMI U.l 
CHROM I UM 
LEAD 
A C I D  D l  GESTl ON 
CRESOL 
PENTACHLOROPHMOL 
AROCLOR 1016 
AROCLOR t 221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACT1 ON & CONCENTRAT1 ON 

22.9 pprn 
(0.211 ppm 
8.44 pprn 
26.2 pprn 
YES 
( 1 . 0  pprn 
(1.0 ppm 
(1  PPm 
(1  PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1  PPm 
YES 

48.6 pprn 
(0.20 pprn 
3.33 pprn 
50.2 pprn 
YES 
(1.0 ppm 
(1 .O ppm 
(1 PPrn 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
YES 

14.9 pprn 
0.53 pprn 
3.36 pprn 
28.5 ppm 
YES 
(1 . O  ppm 
(1.0 ppm 
( f  PPm 
( f  PPfn 
(1 PPrn 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
YES 

9.80 pprn 
(0.20 pprn 
4.67 ppm 
21.6 pprn 
Y <s 
(1.0 ppm 
(1.0 pprn 
(1 PPm 
(1  PPm 
( 1  PPm 
(1 PPrn 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
YES 



"qgineering Consulting 
arnica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S .C. 29407 Charleston,?.C. 294 17 

Phone (803 556-8 17 1 

Laboratory Certification Number 101 20 

C L I E N T :  ANDERSON E X W T I N G  & WRECKING CO. 
1824 SO. 20th STREET DATE: 02/09/87 
OMAM , NE 6 8 1 0 6  

CONTACT: MR. LAMJY L .  L N E L L  
R E L E ~ ? I S F ; ~ ~  

CC/FC : AEWC/AEWCl 
------------------c------------------------------------------------------------- 

SAMPLE ID : STA. 100 
AREA 5 
18' 

LAB ID : 87020244 
P A M E S E R  OAT€ RECEIVED: 02/06/87 -------------------------------------------------------------------------------- 

BAR1 lM 
CADMIMI 
CHROMI UI 
LEAD 
A C I D  DlGESTION 
CRESOL 
PEMACHLOROPHENOL 
AROCLOR 1 0 1 6  
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACTION & CONCEKTRATlMJ 

21 .? ppm 
0.27 ppm 
8.04 ppm 
40.2 ppm 
YES 
(1 . O  pprn 
(1.0 ppm 
(1 PPrn 
(1  PPrn 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
YES 



'lqineering Consulting 
mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29107 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: ANDERSON E X W T I N G  & WRECKING CO. 
1824 SO. 20 th  STREET DATE: 02/13/87 
OMAHA , NE 68106 

CONTACT: MR. LANNY L, LEUELL RELEASED BY: 

CC/FC : AEWC/AEWC 1 ................................................................................ 
SAMPLE I D  : AREA 3 AREA 3 

ST-2+50 ST -3+00 
50' EAST 50' EAST 

LAB I D  : 87020481 87020482 
PAMETER DATE RECEIVED : 02/13/87 02/13/87 
-----------------------------------------------------------------*-------------- 

0ARIlM 
CADMIUM 
CHROMIClM 
LEAD 
A C l  D Dl GESTl ON 
CRESOL 
PENTACHLOROPHENOL 
lROCLOA 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACT1 ON & CONCENTRAT I ON 

20.0 pprn 
0.73 pprn 
14.0 ~ ~ r n  
66.9 ppm 
YES 
<I .0 pprn 
(1 .0  pprn 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  Pvm 
(1 PPm 
YES 

16.3 pprn 
1.17 pprn 
17.8 pprn 
36.0 ppm 
YES 
(1.0 pprn 
(1.0 pprn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
YES 



- ~gineeriog conr/ulung 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-8 17 1 

Laboratory Certification Number I 0 1  20 

CLIENT : ANDERSW.4 EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET DATE: 02/25/87 
OM* , t4E 68106 

CONTACT: fll?. LW4Y L .  LEVELL 

CC.,'FC : AEWC/AEWCI 

SAMPLE I D  : AREA 4 AREA 4 
SAt1PLE 1 SAMPLE 2 

LAB I D  : 87020824 8 7 0 2 0 8 2 5  
PARMETER DATE RECEIVED: 02/24/87 02 /24 /87  
................................................................................ 

BAR I LPI 
CADM I tlM 
CHROMI CIM 
LEA[! 
CRESOL 
PEE.ITACHLOf?OPHENOt 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTPACTI ON & CONCENTRAT1 ON 

18.9  ppm 
0 . 7 2  ppm 
32 .0  pprn 
304 pprn 
( 1 . 0  ppm 
( t  . O  pprn 
( 1  Pvm 
( 1  PPrn 
( I  ppm 
( 1  PPm 
(1 pprn 
(1 PPm 
( 1  PPm 
( 1  PPm 
YES 

7 . 1 7  pprn 
0 . 5 4  pprn 
2 6 . 0  ppm 
168 ppm 
(1 .0  ppm 
(1.0 ppm 
(1 PPm 
( 1  PPm 
( 1  ppm 
( 1  PPm 
( 1  ppm 
( 1  PPm 
( 1  PPm 
(1 PPm 
YES 



-7gineering eonsulting 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston. S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-8 17 1 

Laboratory Certification Number 101 20 

CLIENT :  ANDERSaJ M W T I N G  & WRECKING CO. 
1824 SO. 20th STREET DATE : 02/27/87 
U'HHA , NE 68106 

CONTACT: MR. tAENY L. LEVELL 
: GEORGCIC. GREENE PE ,PHD 

CC/FC: AEWC/AEWCl 

SAMPLE I D  : AREA 4 AREA 4 AREA 4 AREA 4 
ST-1 +SO ST-1 +50 ST-it50 ST-1+50 
C-3-A 18' C-3-fl 6"  C-3-C 6" C-3-0 6' 

LAB I D  : 87020953 . 87020954 87020955 87020956 
PARAMETER DATE RECEIVED : 02/25/87 02/25/87 02/25/87 02/25/87 ................................................................................ 

BARIUM 
CADMI lM 
CHRM.1 I LM 
LEAD 
A C I D  DI GESTl ON 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1015 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 126a 
AROCLOR 1262 
EXTRACTIOrt  & C m C E N l ~ T I O N  

23.3 pprn 
1.18 ppm 
18.8 pprn 
49.6 ppm 
YES 
(1.0 pprn 
(1.0 pprn 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
YES 

13.9 pprn 
0.44 ppm 
19.1 pprn 
134 pprn 
YES 
(1.0 pprn 
(1.0 pprn 
(1 Ppm 
(1 PPm 
( 1  PPm 
(1 Pvm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 Pvm 
YES 

14.5 pprn 
0.21 ppfn 
<1.00 pprn 
159 pprn 
YES 
(1 . O  pprn 
(1  .O pprn 
(1 PPm 
(1 PPm 
( f  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
YES 

23.9 pprn 
3.35 pprn 
21.4 ppm 
537 pprn 
YES 
<1.0 pprn 
(1 . O  pprn 
( 1  PPm 
(1 PPm 
(1 PPm 
( f  PPm 
( f  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
YES 



- .~ineering Consulting 
!mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 

CLIENT: MDERSON MCAIlATING & WRECKING CO. 
1824 SO. 20th  STREET M E :  02/27/87 
OMAHA , NE 68106 

CONTACT: MR. LAENY L. LEVELL 
. ' GEORGE h 

CC/FC: AEWC/AEWCl 

SAMPLE I D  : AREA 4 AREA 4 AREA 4 AREA 4 
ST-1 +50 ST-I +OO ST-1+00 ST-I +00 
C-3-E 6" B-2-A 18' 9-2-0 6" 8-2-C 6" 

LAB 40 : 07020957 87020958 87020959 87020960 
PAMETER MTE RECEIVED: 02/25/87 02/25/07 02/25/87 02/25/87 ................................................................................ 

BARll lM 
CADMILM 
CHROM l UM 
LEAD 
ACID DIGESTION 
CRESOL 
ParrACHLOROPHENOL 
AROCLOR 101 6 
f3ROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACTION & CONCENTRATION 

8.46 pprn 
0.35 pprn 
17.3 pprn 
128 pprn 
YES 
(1 .o ppm 
(1 .O pprn 
( f  PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
( I  PPm 
(1  PPm 
YES 

49.4 pprn 
1.07 pprn 
24.5 pprn 
374 pprn 
YES 
< I  .0 pprn 
(1.0 pprn 
( 1 PPm 
(1 PPm 
(1  PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1  PPm 
YES 

15.4 pprn 
0.74 pprn 
24.7 pprn 
123 pprn 
YES 
(1.0 pprn 
(1.0 pprn 
(1 PPm 
(1 Ppm 
(1 PPm 
(1  FPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1  PPm 
YES 

64.9 pprn 
0.87 ppm 
27.7 pprn 
174 ppm 
YES 
(1.0 pprn 
(1.0 pprn 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPrn 
( 1  PPm 
(1 PPfn 
(1 PPm 
(1 PPm 
YES 



" -qineering Consulting 
mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (SO$ 556-817 1 

Laboratory Certification Number 10120 

CLIENT: ANDERSIM EXCAVATING & WRECKING CO. 
1824 SO. 20 th  STREET M E :  02/27/87 
CMW , NE 68106 / 

CONTACT: MR. MWY L. LEUELL . 1 

1 GEORG . GREEN€ PE,PHD 
CC/FC : AEWC/AEWC 1 

SAMPLE I D  : ARECI 4 AREA 4 AREA 5 AREA 5 
................................................................................ 

ST-1 + O D  ST - I t 0 0  ST-2+40 ST-2+00 
8-2-0 6" B-2-E 6' 51' WEST 55' WEST 

LAB I D  : 87020961 87020962 87020963 87020964 
PARAMETER W E  RECEIVED: 02/25/87 02/25/87 0W25/87 02/25/87 

W R I  UI 
CADMIUI  
CHROMI Utl 
LEAD 
ACID DIGESTION 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 101 6 
AROCLOR 1221 
AROCLOA 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACT1 ON & CONCENTRAT1 ON 

95.4 ppm 
1.33 pprn 
5.45 pprn 
198 ppm 
YES 
( 1  . f l  pprn 
(1.0 pprn 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1  PPm 
YES 

61.4 pprn 
0.38 ppm 
9.36 pprn 
65.6 pprn 
YES 
< 1 , 0  pprn 
(1.0 pprn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPrn 
( f  PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
YES 

25.8 pprn 
0.89 ppm 
87.4 pprn 
130 pprn 
YES 
<1.0 pprn 
(1.0 pprn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
< I  PPrn 
(1 PPm 
(1  PPm 
YES 

27.6 ppm 
1.60 ppm 
25.2 ppm 
93:6  pprn 
YES 
(1.0 pprn 
<1 . o  pprn 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPrn 
( 1  PPm 
(1 PPm 

PPm 
YES 



"~gineering Consulting 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charlesto/n. S.C. 29407 Charleston. S.C. 294 17 

Phone (803) 556-8 17 1 

Laboratory Certification Number 101 20 

C L I M :  ANDERSON M M T T N G  & WRECKING CO. 
1824 SO. 20 t h  STREET DATE : 02/27/87 
Mf4ttA , NE 68106 

COKTACT: MR. LANJY L .  LEVELL 

CC/FC: AEWWAEWCl 

SAMPLE I D  : AREA 4 

................................................................................ 

ST-2+50 
25' WEST 

LAB ID : 87020965 
P A M E T E R  DATE RECEIVED: 02/25/87 

BAR1 Ul 
CADMIUM 
CHROMI UM 
LEAD 
A C I D  DlGESTlON 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1 0 1 6  
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1 2 4 2  
AROCLOR 1248 
AROCLOR 1 2 5 4  
AROCLOR 1260 
AROCLOR 1262 
EXTRACTION & CONCENTRATION 

38.1 ppm 
2.15 ppm 
25.0 ppm 
149 ppm 
YES 
(1.0 pprn 
(1  .o pprn 

PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
YES 



GENERAL EN(;INEI<I<ING I , A l i O R A l ' O l <  l I :S 
13 13 Ashley R ~ v e r  Rond P.0 Box 707 12 
Ch;~rle\ton, S C 29407 Ch,~l lc . \ ton  S.('. 101 17 

7 -giileenng Consulting I I'hcme (507, 5 5 0  S I 7 I 
rm~cal  Analysis 

Laboratory Certification Number 10120 

C t f  ENT: WDERSON EXCAVCITING b: WRECKING CO.  
1824 SO, 20 th  STREET DATE: 03/03/87 
O M H A  , NE 68106 

CONTACT: MR. L M  L . LEVELL 
R E L E A S F ; E o  

CC/FC : AEWC/AEWC2 
-L----__------------------------------------------------------------------------ 

LAB I D  : 87030026 87030027 87030028 87030029 
PARAMETER DATE RECEIVED: 03/02/87 0 3 / 0 2 / 8 7  0 3 / 0 2 / 0 7  03/02/87 

CADMIUM 
LEAD 
A C I D  DIGESTION 

0.71 pprn 0 . 2 0  pprn 0.89 pprn (0.20 pprn 
199 pprn 648 pprn 215 ppm 112 ppm 
YES YES YES YES 



Fllqineeritlg ConsuItir~g 
n i c a l  Analysis 

GENERAL E N ( ~ I N l < i ~ i ~ I ! % G  i , ~ ~ I ~ ~ ~ l ~ A ' l ~ O l ~  11 ;S 
13 13 Asllley River Road P.O.  ox 3ir7 1 
Charleston, S.C. 29307 C h i ~ ~ l ~ \ f ~ [ i .  S.C. 204 I -  

I'llone (Xi!.? i 5 h S  1 7 I 

Laboratory Certification Number 10120 

CLIENT: WDERSU-4 EXCAWITING & WRECKING G O .  
1824 SO. 20 t h  STREET DATE: 03/03/87 
OMAHA NE 68106 

CONTACT: MR. tCVJNY L .  LEVELL RELEASED BY: 

CVFC : AEWC/AEWC2 

SAMPLE ID  : C-3 E C-3 F C-3 G SITE 250 A 

................................................................................ 

LAB I D  : 87030030 87030031 87030032 87030033 
PARAMETER DATE RECEIVED: 03/02/87 03/02/87 03/02/87 03/02/87 ................................................................................ 

CADMIMI 
LEAD 
A C I D  DIGESTION 

1.30 pprn 
686 ppm 103 ppm 76.2 ppm 126 ppm 
YES YES YES YES 



r-'l~gincerit~g Consulti~lg 
.mica1 Analysis 

GENERAL ENC;INI3EKlK(; l , A l ~ O R A ' l ' O l <  1 I.;S 
13 13 Ashley River Ro:td P.O. B o x  307 12 
Charleston, S.C.  29407 Cl1,lr lchlon. S.('. 204 I: 

I'hotlc (S03j F i O - X I  7 1 1 

Laboratory Certification Number 10t20 

CLIENT: ANDERSCN D(CAVAT1NG & WRECKING CO. 
1824 SO. 20th STREET DATE: 03/03/87 
(x.IAM , NE 68106 

CONFACT: MR. tANNY L. L N E L L  

CC/FC : AEWWAEWC2 
- -  - - - - ---  . - -- 

W P L E  ID  : SITE 250 B SITE 250 C SITE 250 D SITE 250 E 

LAB I D  : 87030034 87030035 87030036 87030037 
PARAMETER DATE RECEIVED: 03/02/87 a3/02/87 03/02/87 03/02/07 ................................................................................ 

CADMIUM 
LEAD 
ACID DIGESTION 

1.18ppm 3.70ppm 1.32pprn (0.20ppm 
61.0 ppm 254 ppm 66.4 ppm <1.00 ppm 
YES YES YES YES 



'qgineering Consulting 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S .C. 29407 

I 
Charleston, S.C. 29417 
Phone (803) 556-81 7 1 

Laboratory Certification Number I01  20 

CLIENT: ANDERSON E X W T I N G  & WRECKING CO. 
1824 SO. 20th STREET DATE: 03/03/87 
OrwIGl , NE 68106 

CONTACT: MR. rn L ,  LEUELL RE""F~~,&~L pE,pHD 
CC/FC: AEWC/AEWCl ................................................................................ 

SAMPLE I D  : ST. 200 A ST. 200 B ST. 200 C ST, 200 D 

LAB I D  : 87030038 87030039 87030040 8711 30 04 1 
PARAMETER DATE RECEIVED: 03/02/87 03/02/07 03/02/87 03/02/87 

CADMI UM 
A C I D  DIGEST I D 4  

0.38ppm 1.11 ppm 2.28ppm 0.35ppm 
YES YES YES YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 

/ 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

'?@neering Consulting Phone (803) 556-81 7 1 
:mica1 Analysis 

Laboratory Certification Number 101 20 

C L I E N T :  ANDERSON EXCAVATING & WRECKING CO.  
1824 SO. 20th STREET DATE : 03/03/87 
oF.1AM , NE 68106 

CONTACT: MR. WWf L . LEVELL 

CC/FC : A€WC/AEWCZ 
'""s2"oR$.#k~ PE , PHD 

................................................................................ 
SAMPLE I D  : ST. 200 E ST. 240 A ST. 240 5 ST. 240 C 

LAB ID : 87030042 87030043 87030044 87030045 
PARAMETER DATE RECEIVED:  03/02/87 03/02/87 03/02/87 03/02/07 ................................................................................ 

CADM l UM 
CHROM 1 UM 
A C I D  DIGESTION 

0.96  ppm 
26.5 ppm 27.4 ppm 13.4 pp m  

YES YES YES YES 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratoq Certification Number 10120 

CLIENT: EWIRON3aYTAt & SAFElY DESIGNS, INC 
P.O. BOX 341315 DATE : 04/09/86 
HEMPHI S , TN 38184 

CONTClCT: MR. J. S P E A W ,  PhD, PE 

CLIENT CODE: ENSA 
---------I*-----------"----------------------------------------------I---------- 

SAHPLE I D  : PCB1 PCB2 

LAB I D  : 86030849 86030070 
PARAMETER DATE RECEIVED: 03/28/06 03/28/06 
-----I-*---------"--------"----------------------------------------------------- 

AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
ARQCLOR 1254 
AROCLOR 1260 
AROCLOR I262 

( 0 . 5  ppm 
(0.5 pprn 
(0.5 pprn 
(0.5 ppm 
(0.3 pprn 
<O.S ppm 
( 0 . 3  ppm 
( 0 . 5  pprn 

(0 .5  pprn 
(0.5 ppnr 
(0.5 ppm 
(0.5 ppm 
(0 .5  ppm 
(0.5 pprn 
(0.5 ppm 
(0 .5  pprn 



" ~gineering Consulting 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston. S.C. 294 17 

Phone (803) 556-8171 

Laboratory Certification Number 10120 

CLIENT: NDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STRE€T DATE: 03/03/87 
WWI , NE 68106 

CONTACT: MR. WWY L .  LEUELL 
R ~ L ~ ~ ~ Y ~ ~ ~ & ~ L  pE,pHD 

CC/FC : AEWC/AEWC2 ................................................................................ 
SAHPLE ID : ST. 240 D ST, 240 E 

LAB I D  : 87030046 07030047 
PAWH.IElER DATE RECEIVED: 03/02/87 03/02/07 ................................................................................ 

22.2 ppm 12.6 ppm 
YES . YES 



qineering Consulting 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
I 3  13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 1 
J 

Laboratory Certification Number 10120 

CLIENT: ANDERSW WCAWTING & WRECKING CO.  
1824 SO. 20th STREET DATE : 03/04/87 
#1C\HA , NE 68106 

CCNTACT: MR. WWY L .  LEUELL 

CC/FC : AEWC/AEWC2 ................................................................................ 
SAMPLE I D  : 8-2 A 3-2 B 8-2 C 0-2 D 

LAB I D  : 87030048 87030049 87030050 87030051 
PARMETER DATE RECEIVED: 03/03/87 03/03/87 03/03/07 U3/03/07 

BARIUM 
MIMI mi 
CHROMI W 
LEAD 
A C I D  DIGESTION 

13.2 pprn 43.0 ppm 
0.38ppm 2 . 9 6 p p m  
3 . 5 8 p p m  10.6ppm 
85.8 pprn 119 ppm 120 ppm 120 ppm 
YES YES YES YES 



"igineering Consulting 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 , Charleston, S.C. 294 17 

Phone (803) 556-8 17 1 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAIHSTlNG L WRECKING CO. 
1824 SO. 20th STREET DATE: 03/04/87 
MHA , NE d810& 

COKTACT: MR. L M  L .  LEUELL 

CC/FC: AEWC/AEWC2 
-*-------------------------------------------------------*---------------------- 

SAMPLE ID : 0-2 E 8-2 F 3-2 G 

LAB I D  : 87030052 87030053 87030054 
PARAMETER DATE RECEIVED: 03/03/87 03/03/87 03/03/07 ................................................................................ 

LEAD 
A C I D  DIGESTI f f l  

16.9 ppm 19.0 ppm 73.1 ppm 
YES YES YES 



GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 

J 
Charleston, S.C. 29407 Charleston. S.C. 294 17 

yineering Consulting Phone (803) 556-8 17 1 
nical Analysis 

Laboratory Certification Number 101 20 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20 t h  STREET DATE : 03/05/87 
U'MHA , NE 68106 

CONTACT: MR. tClMJY L.  LNELL 
R E ~ ~ ~ F ~ ~ ~ ~ & ~  PE,PHD 

CC/FC: A€WC/AEWC3 ................................................................................ 
W P L E  1D : 0-2 A 0-2 0 8-2 C B-2 D 

03/04/87 03/04/87 03/04/87 03/04/87 

LAB I D  : 87030 156 87030 157 87030 158 87030 159 
P A M E T E R  DATE RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87 ................................................................................ 

C A O M I ~  
A C I D  DIGESTION 

1.20ppm 0.36ppm 0.38ppm 0 .20ppf f1  
YES YES YES YES 



1. 
' Tqlneering Consulting 

mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleslon. S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-81 7 1 

Laboratory Certification Number 101 20 

C L I E N T :  ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 03/05/87 
OMAH , NE 58106 

CONTACT: MR. LANNY L .  LEVELL 

CC/FC: AEWC/AEWC3 

SAMPLE I D  : B-2 E ST. 200 A ST. 200 0 ST. 200 C 
03/04/87 03/04/87 03/04/87 03/04/87 

Wfl I D  : 87030160 87030 161 87030162 87030163 
PARAMETER DATE R E C E I V E D :  03/04/87 03/04/87 03/04/87 03/04/87 -------------------------------------------------------------------------------- 

CAMIU1 
A C I D  D l  GESTI ON 

0.98ppm 2.00ppm 1 . 3 7 p p m  1 . 1 1  ppm 
YES YES YES YES 



rqgineering Consulting 
zmical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-81 7 I 

Laboratory Certification Number 101 20 

CLIENT: ANDERSU4 EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET M E :  03/05/87 
l3WM , NE 68106 

CONTACT: MR. LAMJY L.  LNELL RELEASED BY: 

CC/FC : AEWC/AEWC3 ................................................................................ 
SAMPLE I D  : ST. 200 E 

03/04/07 

LAB ID : 87030164 
PARAMETER DATE RECEIVED: 03/04/87 -------------------------------------------------------------------------------- 

CADMI: ul 
A C l  D D l  GESTION 

0.34 pprn 
YES 



'qgineering Consulting 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 

1 
Charleston, S.C. 294 17 
Phone (803) 556-817 1 

Laboratory Certification Number 10120 

C L I W :  ANDERSON M W T I N G  & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 03/05/87 
OMAHA , NE 68106 

CONTACT: MR. M L .  LEVELL 1 
E PE,PHD 

CC/FC : AEWC/AEWC2 
--- - - - - - - - 

SAMPLE I D  : ST. 2 4 0 A  ST. 240 B ST. 2 4 0 C  ST. 2 4 0 0  
03/04/87 03/04/87 03/04/87 03/04/87 

LAB I D  : 87030165 87030166 87030167 87030168 
PARAMETER DATE RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87 

CHROMI U.1 
A C I D  DIGESTIW 

6.08  ppm (1 . O O  ppm 2.67 ppm 20.9 ppm 
YES YES YES YES 



' yineering Consulting 
mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 

/ 
Charleston, S .C. 29407 Charleston. S.C. 29317 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET DATE: 03/05/87 
CWtHA , NE 68106 

CONTACT: MR. LANJY L .  L N E L L  

CC/FC : AEWC/AEWC2 

SAMPLE 1D : ST. 250 A ST. 250 0 S f .  250 C ST. 250 D 
03/04/87 03/04/87 03/04/87 03/04/87 

LAB I D  : 87030169 87030170 87030171 07030 172 
PARAMETER W E  RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87 

CADMlllM 
LEAD 
ACID Df GESTl ON 

0.94ppm 0 . 9 6 p p m  1.37ppm 0 . 9 8 p p m  
37.8 ppm 48.4 ppm 

YES YES YES YES 



~ q i i n e e r i n ~  Consulting 
mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-81 7 1 

Laboratory Certification Number 101 20 

CLIENT: CYJDERSON E X W T I N G  & WRECKING CO.  
1824 SO. 20th STREET M T E  : 03/05/87 
0MAI-H , NE 68106 

CONTACT: MR. UW'Y L .  LEUELL 

C C / F C  : AEWC/AEWCZ ................................................................................ 
SRMPLE I D  : ST. 250 E 

03/04/87 

CAB I D  : 87030173 
PARAMETER M E  RECEIVED: 03/04/87 ................................................................................ 

CIC\DMZW 
ACID DIGESTION 

1.18 ppm 
YES 



- 
- qineering Consulting 

:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 1 
1 

Laboratory Certification Number 101 20 

CLIENT:  ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 03/05/87 
OMAHA , NE 68106 

CONTACT: MR. lANNY L.  L N E L L  RELEASED BY: 
@ GEORGE 6. GREENE PE, PHD 

CC/FC : AEWC/AEWC3 

SAMPLE ID : C-3 A C-3 B C - 3  C C-3  D 
................................................................................ 

03/04/87 03/04/87 03/04/87 03/04/87 

LAB 10 : 87030 174 870301 75 870301 76 870301 77 
PARAMETER DATE RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87 ................................................................................ 

LEAD 
A C I D  DfGESTlON 

278 ppm 33.9 ppm 80.4 ppm 295 ppm 
YES YES YES YES 



- -2ineering Consulting 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 I2 
Charleston, S.C. 29407 , Charleston, S.C. 29417 

Phone (803) 556-8 17 1 

Laboratory Certification Number 10120 

CLIENT: ANDERSON E X W T I N G  & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 03/06/87 
OMAHA , NE 68106 

CONTACT: MR. WWY L .  LEVELL 

CC/FC : AEWC/AEbJC3 ................................................................................ 
SAMPLE I D  : C-3 A 30" C-3 B 30" C-3 C 30" C-3 D 30" 

15'W 5'14 20'W 15'W 5's 15's 5'W 

LA8 I D  : 87030240 87030241 87030242 87030243 
P A M E T E R  DATE RECEIVED: 03/06/87 03/06/87 03/06/87 03/05/87 

LEAD 
A C I D  DIGESTION 

38.2 ppi 27.6 ppm 44.3 ppm 72.4 ppm 
YES YES YES YES 



GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 

/ 
Charleston, S.C. 29407 Charleston. S.C. 294 17 

-' ~gineering Consulting Phone (803) 556-817 1 
:mica1 Analysis 

Laboratory Certification Number 101 20 

CLIENT: ANDERSON EXCCX)ATING & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 03/06/87 
OWM , NE 68106 

CONTACT: MR. LANNY L .  LNELL 

CC/FC : AEWC/AEWC3 
' R ' ~ ~ ~ E ~ , ~ ~ E O ~ ~ ~ E E  PE ,PHD 

................................................................................ 
SAMPLE I D  : C-3 E 30' C-3 F 30' ST. 250 A ST. 250 B 

15's 5'E 20's 5'E 25'W 1S'SE 25'W 5'W 
30' OF A 30" 

LAB I D  : 87030244 87030245 87030246 87030247 
PARAMETER MTE RECEIVED : 03/06/87 03/06/87 03/06/87 03/06/87 
------*------------------------------------------------------------------------- 

CADMIUM 
LEAD 
ACID DIGESTION 

0 -53 ppm 1 -00 ppm 
34.2 ppm 28.7 ppm 
YES YES YES YES 



- lgineering Consulting 
:mica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C.  294 17 

Phone (803) 556-8 17 1 

Laboratory Certification Number 10120 

C L I M :  ANDERSON EXCAVATING & WRECKING CO, 
1824 SO. 20th STREET DATE : 03/06/87 
OMAHA , NE 68105 

CONTACT: MR. L W  L .  L N E L L  RELEASED BY: 1 
GEORGE C. GREENE PE,PHD 

CC/FC : AEWC/AEWC3 

SAMPLE ID : ST. 250 C ST. 250 D ST. 250 E ST. 250 F 
25'W 5'N 56'E 10'N 61'E 5'N 56'E 
30' 18' 18" 30" 

LAB ID  : 87030240 87030249 87030250 07030251 
P A M E T E R  DATE RECEIVED: 03/06/87 03/06/87 03/06/87 03/06/87 ................................................................................ 

CADMIUM 
A C I D  DIBESTIW 

0.78 ppm 1.07 ppm 1 .I8 ppm 3.33 ppm 
YES YES YES YES 



Yngineering Consulting 
'lemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 f 

Laboratory Certification Number 101 20 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 03/10/87 
OI'MW , NE 68106 

CONTACT: MR. LANNY L. LEVELL RELEASED BY: 

iq ; GEORGE [C . GREENE PE , PHD 
CC/FC : AEWC/AEWC2 ................................................................................ 

SAMPLE I D  : ST. 200 A ST. 200 B 
03/09/87 03/09/87 

LAB 1 D : 87030289 87030290 
PARAMETER DATE RECEIVED: 03/09/87 03/09/87 ................................................................................ 

CADMIUM 
ACID DIGESTION 

0.59 ppm (0.20 ppm 
YES YES 



Prior to Final Closure 

Analytical Data - October 2, 1987 

Source: Ensafe files. 



;-I E 'T y L- 5;. ! ,  1 ~1 CHLOR 1 DE 
.I,!-tLi3;4l-jF i7F:f.: 
1. , 1 , :. -T? Z CHL-OROE"~HAIUE 
.':ARE{Br4 TE?-HA(=HLCR IDE: 
1,2-DICHLC2OETHANE 
'T';? I: CH1OF:QETHYLENE 
'TETF:ACI.?LOI3UETHYLENE-: 
-TOLUENE 
D ICHkO!~<OFLUORUMETHANE 
1.9 X I:HLOF;'i2FLUoROMETHANE 
CIETH'iL ETHER 

a IYETHYL ETHYL KETONE 
METHYL I SDSUTYL t:::E'TUNE 
ETEYLEFE O X  I DE 



5 5  ' E : ? ~ v E ~  
- - 2 p ; y p y ;  - -  7.1- 

-..IVL B?L BD t BDL BDL E3L E3i ED! 83L L 
u'IOPGZ! :E l?DL B l L  BDL BDL 3:; BDL EDL KL BDL 
F ENT4"C!Fi"E?~CL BZI BOi BDL B3L 21 L 0 3 1  52 L B D i  BDI 
-3RfP-:EdU:i BDL EX blL IlDL , c JL ;ILL BE: iiDL !SL r.7 9 

; y ; i ~ ; ; i ~  BDL BD1 ED: BDL B'31 EL BDL BD; BX 
LRESGL :O;AL) BDL BDL ED1 BDL EDL BDI 6:; 3Dt BDL 

[as received ppbi 
RETHY LEh<E Ct!LCR IBE 
C;i;;;-:p? 

1, i ,  :-*'iCd!O8CETYA#E 
:k?BOh 7iTFkEHL;R IZE 
i,Z-zICH:QhCETG;Nc 
TRiCHL3WCE:HYLESE 
:ETR$C~;~;;E:~~YLE:;E 
T7 ,  I 
I JLJEX 
3 lCHLS?ZFiLO?iOREThAHE 
TRIEHi27GFLUUAOETHBXE 
TRlCHLGR3FLUCR04EiHbNi 
;]ETHYL ETHEfi 
qETHYL ETYYt KE?D#E 
YETHYI ISCBUTYL KETGKE 
ETdYLETE l X I D E  

BDL 
BDL 
EOL 
BBL 
EDL 
EEL 
BDL 
BCL 
BDL 
BDF 
BDL 
BDL 
BDL 
BDL 
BDL 

EDL - B E L Q l  iETEC:;GN LIR1T 

BDL 
BCL 
BDL 
BGL 
9 0 1  
8 0 1  
BU L 
BE t 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BCt  

%DL 
3DL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BnL 
BDL 
BDL 
BDL 
BDL 
3DL 

BDL 
BDL 
BD ! 
BDL 
BDL 
BDL 
BDL 
BDL 
m 
BGL 
BDL 
BD? 
BDL 
BDL 
BDL 

BDL 
35L 
BDt 
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ii~iTACYi.OKLFki!iJL BD L BDL ~ O L  
:SFrflAL3EtiY:IE BDL BIjL BDL 
PYRI3: i i f  BCL BDi BDL 
C ~ E S S ;  I~o::;, 031 BDL BCL 

: a s  r s c e i v e d  ;55! 
flETHY:E#E cFi3fii;E 
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1, I ,  1-fRICHLODOE:AANE 
f-kaln T ? 4 $ 8 ,  P 

? r E ! RMCC-YR IOE 
I,?-!I:CH!GRCETi-!AHE 
T 7 ' . I  
t R  i c n ~ C R f  iTHYLEEE 
7-7- 
I: I nBCHLOE!ET?YiEh'E 
TOLIIENE 
DICHLORCFLUEE~flETHAHE 
:RICHLDROFLUOGCiTHEK! 
TRICHLORDFLSI5OflEiY~NE 
DIETHYL ETHER 
KETHYL ETHYL KETCHE 
WETHYL 1 S O b U T r i  KETCNE 
ETHYLENE JXICE 
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BCL 
BDL 
BOi 
BDL 
BDL 
BDL 
BDL 
BDL 
a x  
BDL 
BDL 
BDL 
b D 1  

3 0 1  
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?ETHYLE!iE ChLOR! BE 
CELORDFOfiM 
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.- 7 ,  -* m,, f , -T" , ,n  , n " t , " b  -.J.-< - - ,  
-.. *i.;;:uc+ n - m . 5 -  ?- " . - .  - 

JELI:;:Fi 2;;; Ek ;0;: 
Ra'4, :r, "' - - - , , a  .- 

1 . i l  "3 I!: . : :J8-i l3  

i i s  r ? c e l q ~ d  
HYCRA: INE ED: b7.4 67.4 25.7 :I BfiL 67.4 b7.4:i.l : ;  
PYRIDIWE BLL 72 .A  72.4 3 b . 2  '3 BDL 72.4 72.: ?P,b 41 
C-CRESGL BCL 35.2 35.2 52.: 1 4 0  EDL 35.2 x . 2  Z C . :  a; 

(a: ~ E C E ~ V E Z  :pb, 
flETHYLEHE ChiGF I :i 
CttLGRGFOBR 
1, 1,;-TRiCHLOROETHA8~ 
CAQBDN TETRbCHLOElDE 
I ,  .-DICHt040ETHBYi 
TBICHLGHOE7HYLEYE 
TETRBCHLO8GEiHYLENE 
TDLUENE 
7IETHYL ETHiK 
AETHYL ETHYL YETOYE 
4ETHYL ISGBFTY? KETOKE 

BDL 7.7  7.9 4.3 5? 
bG? 11.2 il.? 5 .2  i t  

BDL 10.0 10.6 3.0 30 
BPI 12.0 !2.0 3.0 25 
BDL 3.2 9.2 5.7 A2 
BDt 11.0 11.0 1.2 29 
BDL 12,; 12.2 4 . 4  3b 
BDL 12.9 12.9 5.0 31 
BDL f 4 2  142 i2; E7 
8DL lb0 160 128 00 
BDL 160 1bQ 114 72 

ED! 9.9 Q.9 4.: :2 
BJL 11.2 l i . 2  4.0  3t 
BDL 10.0 10.0 2.6 26 
BDL 12.0 12.0 i . 6  20 
B3L 9.2 9.2 5.8 b3 
BPL 11.0 i i .0 5 . 2  2B 
BDL 12.2 12.2 2.i 33 
EPL 12.9 12.3 5. i  4 4  
BDL 35.5 Z5.5 35.3 95 
BDL 40.0 SO.0X.S ES 
BDL 40.0 40.0 33.5 04 

LA-: SP-1; 
SARPLE I SMPtE Z 
RESULT SPK EXP FND REC RESULT SPK E:? FHD EEC 

i d 5  r ~ c e i v ~ d  fipfii 
HYDFiAi IliE BPL 67,: 5 7 . 5 5 4 . 6  42 BOL 67.5 67.5 20.4 27 
PVRIDINE BDL 72.4 7?,428.b 9G SDL 72.4 72.4 10.5 25 
D-CRESDL BDL 35.2 35.221.6  52 BDL 35.2 35.218.: b l  

(as  rece iv~a  p p b )  
!ETHYLENE CHLOR:DE 
CHtORGFOHI( 
l , l ,  1 -TRICHLOi?OETHANE 
CbRBOti TETRACHLORIDE 
1,P-DICHLORCEIHANE 
TRlCHLDRCETHiLENE 
TETRBCHLOROETHY LiYE 
'ICLUEfiE 
a;ET!iYL E T E R  
[ETHYL ETHYL KETONE 
#ETHYL ISOSUTY I KETCNE 

BDL 9.9 9.9 4.5 45 .. BDL 6.6 b.6 4 .3  b5 
%DL 11.2 11.2 5.5 43 BDL 7.5 7.5 5.3 71 
BDL 10.0 10.0 4.0 40 BDL 6.7 6.7 4.6 h i  
BDL 12.0 i2.O 4.0 Z; BDL 8.0 8.0 4.2 52 
BPL 9.2 9.2 b . 5  71 BDL 6.3 5 . 3  5.0 75 
BDL 11.0 11.0 3.5 32 BDL b.7 6.7 4 .2  b y  
BDL 12.2 12.2 4.0 23 BDL 8.1 8.1 4.6 4 3  
BDL 12.9 12.9 7.0 54 bDi 8 ,b  8 , b  1.6 53 

42.0 141  182 1?8 59 7.2 141 140 10: b? 
8DL 160 IbO 145 91 bDt 160 160 103 64 

BD! lt3 165 12: 7 :  60L 160 160 145 91 

60L 67.4 57.2 J;.? 64 
BGL 72. 4 72.5 43. i bO 
E ~ L  7~ ..J.L n TE J J . -  7 TI ;07 

BDL 9.7 9 . 9  4.1 42 
82L !1,2 11.2 4,O 36 
EDL 10.3 10.0 I . 6  ib 
BDL tZ.0 12.0 1.6 15 
BDL 9.2 9.2 5.8 63 
BDL 11.0 11,0 2,: 32 
BDt 12.2 12.2 5.6 30 
BDL 12.9 12.9 5.1 44 
BDL 141  141 102 72 
BDL 160 160 157 86 
BDL I60 I60 95 59 

,PK - SPIKE 
EXP - EXPECTED 
FND - FOUND 
2 REC - X REtOVEXY 

. BDL - BnOY MTECTlON LIHIT 



Surface to Six Inch So2 Samples 

Source: Ensafe frles. 
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Supplemental Samples Collected at 

I-, 2-, and 3-foot Intervals 



Sample 
I.D. tlate -- 

W8-1 3/21 
W-2 3/21 
WS-3 3/21 
W-1 3/21 
W9-2 3/21 
w-3 3/21 
w-1 3/21 
w7-2 3/21 
w - 3  3/21 
Wd-1 3/21 
wd-2 3/21 
wd-3 3/21 
W5-1 3/21 
M-1 3/21 
w-2 3/21 
V6-1 3/21 
V6-2 3/21 
V6-3 3/21 
V7-1 3/21 
U6-1 3/21 
Ub-2 3/21 
U6-3 3/21 
v5-1 3/21 
X4-1 3/21 
X4-2 3/21 
X5-1 3/21 
XS-2 3/21 
XS-3 3/21 
Xb-l 3/21 
X6-2 3/21 
X j -3  3/21 
X7-1 3/21 
X7-2 3/21 
X7-3 3/21 
X8-1 3/21 
X8-2 3/21 
XS-3 3/21 
Y8-1 3/21 
Y8-2 3/21 
Y8-3 3/21 

SOUTHERN DIVISION NAVAL FACILITIES 
DELIVERY ORDER / 0096 

OLD CORRAL SOIL SAMPLES 
CHARLESTON, SC NAVAL SHIPYARD 

Resurt8 (m received ppm) 
pg Berim caniun chmliun Lead N W  Silver -- 



S O W R N  DIVISION NAVAL FACILITIES 
DELIVERY ORDER # 0096 

OLD CORRAL SOIL SAMPLES 
CHARLESTON. SC NAVAL SHIPYARD 

(0.1 - 22.9 - 
0 

13.7 (0.5 
(0.1 - - 3.13 - 
(0.1 0 - 0 2.71 (0.5 
(0.1 9 - 0 

0 - l.% cO.5 
co. 1 - 2.79 (0.5 
<O.I - - 0 4.82 (0.5 
(0.1 - 0 3.94 (0.5 
(0.1 - - - 
,n 1 

2.54 (0.5 

n-r 3/24 8.1 o (0.1 3.9s - I 

m-2 3/24 8.8 - (1 .O - 0 0 0 

W-2 3/24  5 .4  g o - - - 
-2 3/24  5.0 g 9 - 0 * - - 0 



S0VlllER.N DIVISION NAVAL FACILITIES 
DELIVERY ORDER # 0096 

OLD CORRAL SOIL SAMPLES 
CHARLESTON, SC NAVAL SHIPYARD 

-1e 
I.D. . bate - 

S13-1  3/23 
SP15-1 3/23 
SP16-1 3/23 
S17-1 3/23 
SP17-2 3/23 
SPl7-3 3/23 
SPl8-I 3/23 
SP18-2 3/23 
SPl8-3 3/23 
SF19-1 3/23 
SP19-2 3/23 
SPl9-3 3/23 
SP20-1 3/23 
SP20-2 3/23 
SP20-3 3/23 
3 2 1 - 1  3/23 
SPZ1-2 3/23 
SP,ll-3 3/23 
SP22-1 3/23 
SP23-1 3/23 
924-1 3/23 
SP24-2 3/23 
324-3  3/23 
SPZS-1 3/23 
SP25-2 3/23 
SP25-3 3/23 
926-1 3/23 
SP26-2 3/23 
SP26-3 3/23 
SP27-1 3/23 
SP27-2 3/23 
S27-3 3/23 
21-1 3/23 

RcsultlJ (aa w i v e d  D D ~ )  - amariun k d .  Mucta=y. Ri* - - 
(0.1 
(0.1 
(0.1 
(0.1 
(0.1 
(0.1 
(0.1 
(0.1 
(0.1 
1.19 
2.33 

(0.1 
(0.1 
(0.1 
(0.1 
(0.1 
co. 1 
i 0 .1  
(0.1 
(0.1 
(0.1 
(0.1 
2.17 

(0.1 



Supplemental Sampling 

Station W-5 

Note: Three background samples were collected at depth 0-1 foot at 
locations near background sample locations from previous 
sampling events, specifically: 

* south of the golf course pro shop (at the end of 
Everglades Drive); 

* within the dredge spoil containment area northeast 
of the brigg (on Juneau Avenue); and 

* behind the missile monument at the intersection of 
Viaduct Road and Hobson Avenue (about 200 
yards west of the old corral). 

Source: Ensafe. February, 1991. Supplemental Smpling Old C o d  
Station W-5. 
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Environmental Engineering and Analytical Services 
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Moilr. F ( ~ r r r n r  L~borarury Cerr~ftcations: 
Pres~drnr FI. 

1:H-I \(, ~ ' ? ' I . J  

.s C ' i 4  

.rt~rpe C (rrernc. P E . I'h U . - \(: 10120 
i'ltr Prts~drni  A IK l l i l  
\<. R e c ~ s r r ~ r ~ t ~ n  Nij L j i O >  TS 0294.4 

CERTIFICATE OF ANALYSTS 

Cl ien t :  ENVIEONMENTAL & SAFETY DESIGNS. INC 
F'. it. BOX :341315 
MEMF H IS  , TN 33184 

Contact : MR. J . .SPEAC:.MAN , PhD , F'E Released by: 

cc / f c :  ENSA/ENSAU P r ~ ~ i j e c t  Manager: Edie H. Kent Page NU.: 1 

Samp 1 e l Ll : W-5-1 w-5-2 w-5- 3 

iah ID : -? 1 0 1 19 18 9 1 1.1 1 1 s a l c j 1 1 3 3 d ~  
!:;ample Mat r 1 :.r : SOL ID :$UL I D :SOL 1 TI 
Pate Collected: (51 /25/91 (:11/25/-?1 1:11 i25/$11 
Date Received : 01/25/81 01/25/91 c i l / r S / 9 1  
Priority : Rout ine Rout i ne Bout in5 

F'ar .me t ~ r -  ~: . t l l lected bv : GEL GEL GEL _------------------------------------------------------------------------------- 

ALETONE <I00 ppb ( ~ C K J  ppb <I00 ppb 
(YLENE, TOTAL ppb (200 ppb c.200 ppb 
METHANIIiL .:.:I ppm ( 1  pvm '::I ppm 
PENT ACHLUROPHENOL .:1Oi)ppb ~..10i1 ~ p b  i ' : I O i ) p ~ b  
::;AMPLE PREP - A C I D  C:CrMPOUNDS YES YE5 YES 
kVAPUKATZVE 1055 S 105 C lir w t %  18 w t %  4ir w t %  
CAT l ON EXCHANGE C:APAC I TY 6.34 mcq '2.24 mes 18.1 mcq 

P.O. Box 30712 - Charleston. 5C 294 17 
DL..-- ,on,\ C C L  or7l r A X 7  , O A ? \  - ~ / f  7 - 9 -  
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APPENDIX G 

PCB Transformer Storage Area - Analytical Data 

(Source: Reference 12) 



GENERAL ENGINEERING LADORATORIES 
Full Service Chemical Testing and Anolysis 

Office G Lab. 
1 3 13 Ashley River Road 
Chorleston, S.C. 
Phone (803) 556-8 1 7 I 

Mailing Address 
P . 0 .  Box 307 12 
Charleston. S.C. 29407 

Analysis of S o i l  Samples 
f o r  PCBs 

Anolys~s Sheec 

Sam~le Identification PCB Concentration 

Csent Geraghty k Miller. Inc . 
P.O. BOX 271173 
Tampa. F l o r i d a  33688 

Sample A 
Sample B 
Sample C 
Sample D 
Sample E 
Sample r' 

00tc J u l y  16, 1981 
P.O. No. 

Requested by Mr. peter Palmer 



E
N

E
R

G
Y

 
R
E
S
O
U
R
C
E
S
 

C
O

. 
I
N
C
 

I 
N

O
R

G
A

N
 I
C
 

A
N

A
L

Y
 S

 I
S
 

- 
R

ep
o

rt
 

S
h

e
e

t 
- 

w
/g

m
 
d
r
y
 

w
g

t 
. 

A
n

a
ly

ze
d

 
fo

r
: 

G
er

a
g

h
ty

 
b

 
M

il
le

r
 

S
ed

 im
e

n
 t 
s
 

E
R
C
O
 

C
L
I
E
N
T
 

I
D

 
I
D
 

A
s 

O
C

-I
 

O
C

-2
 

O
C

-3
 

O
C

-4
 

O
C

-5
 

O
C

-6
 

O
C

-7
 

O
C

-8
 

.- 
-- 

If
 
c
u
s
t
o
m
e
r
 
h
a
s
 
a
n
y
 
q
u
e
s
t
 i
o
n
s
 
r
e
g
a
r
d
i
n
g
 
a
n
a
l
y
s
i
s
,
 

r
e
f
e
r
 
t
o
 

sa
m

p
le

 
in

 q
u

e
st

io
n

 b
y 

i
t
s
 

E
R

C
O

 
I
D
#
.
 

S
a
m
p
l
e
 

R
c

v
d

. 
2
/
1
7
/
8
2
 

R
e
p
o
r
t
e
d
 

b
y

 

D
a
t
e
 
A
n
a
l
y
s
i
s
 

C
om

pl
 e
 t 
e
d
 

3
/
1
6
/
8
2
 

C
h

e
c

k
e

d
 
b
y
 
?&

 



E
N

E
R

G
Y

 
R
E
S
O
U
R
C
E
S
 

C
O

. 
Ih

C
 

I
N
O
R
G
A
N
I
C
 
A
N
A
L
Y
S
I
S
 

- 
R

ep
o

rt
 

S
h

e
e

t 
- 

v9
/9

m
 
d
r
y
 

w
g

t 
- 

~
9

/
l

 

A
n
a
l
y
z
e
d
 
f
o
r
:
 

G
e
r
a
g
h
t
y
 

&
 
M
i
l
 l
et
- 

S
e
d
i
m
e
n
t
s
 -

 w
a

te
rs

 

--
- 

E
R
C
O
 

C
L
I
E
N
T
 

I
D

 
I
D
 

. 
A

s 

IC
-8

2-
 

-
 

S
e
d
i
m
e
n
t
s
 

d
9

m
 

5
7

0
 

O
C

-9
 

5
7

0
 E

R
C

O
 

D
U

P
L

IC
A

T
E

 
5

7
1

 
O

C
-1

0 

h 
5
7
2
 

OC
-I
 1

 

J 
5

7
3

 
O

C
-1

2 

W
a
t
e
r
s
 

~
g

/
 

1 

-
-
P

 

I
f 

c
u
s
t
o
m
e
r
 

h
a

s
 

a
n

y
 
q
u
e
s
t
i
o
n
s
 
r
e
g
a
r
d
i
n
g
 
a
n
a
l
y
s
i
s
,
 

r
e
f
e
r
 
t
o
 
s
a
m
p
l
e
 

i
n

 q
u
e
s
t
i
o
n
 

b
y

 
i
t
s
 
E
R
C
O
 

ID
#

, 

. 
S

am
p

le
 R

cv
d.

 
2

/1
7

/0
2

 
R
e
p
o
r
t
e
d
 
b
y
 

C
?f

4t
 

-
 

D
a
t
e
 
A
n
a
l
y
s
i
s
 

C
om

pl
 e

te
d

 
3

/1
6

/8
2

 
C

h
ec

k
ed

 



E
N

E
R

G
Y

 
R
E
S
O
U
R
C
~
S
 C
O

. 
IN

C
. 

P
E
S
T
I
C
I
D
E
 A

N
A
L
Y
S
I
S
 

R
E

PO
R

T
 

A
n

a
ly

z
e

d
 
f
o
r
:
 

G
er

a
q

h
ty

 
L

 
M

il
le

r
 

A
ll

 
r

e
s

u
lt

s
 i

n
: 

u
q

/l
 

(p
p

b
l-

 

C
l
i
e
n
t
 
ID
: 

W
O
C
-
 I

 
W

O
C

-2
 

8
9
P
 

a
ld

r
in

 
N

D
 

N
D

 
9

0
P

 
d

ie
ld

r
in

 
N

D
 

N
D

 
9 

1P
 

ch
lo

rd
a

n
e 

-
 

N
D

 
N

D
 

9
2
P
 

4,
I'
-D
DT
 

0
.2

 
N
D
 

9
3
P
 
~
,
~
'
-
D
D
E
 

N
D

 
N
D
 

9
4
P
 
4
,
4
'
-
D
D
D
 

N
D
 

0
.1

 

9
5
P
 

a
l
p
h
a
-
e
n
d
o
s
u
l
 f

a
n

 
N

D
 

N
D

 

9
6
P
 

b
e
t
a
-
e
n
d
o
s
u
l
 f

a
n

 
N

D
 

N
D

 
9
7
P
 

e
n
d
o
s
u
l
f
a
n
 
s
u
l
f
a
t
e
 

N
D
 

N
D
 

9
0
P
 

e
n
d
r
i
n
 

. 
N
D
 

N
D
 

9
9
P
 

e
n
d
r
i
n
 

a
ld

eh
y

d
e 

N
D

 
N

D
 

IO
O

P 
h

e
p

ta
c

h
lo

r 
-
 

N
D

 
N
D
 

10
 l

P
 

h
e

p
ta

c
h

lo
r 
e
p
o
x
i
d
e
 

N
D

 
N

D
 

lO
2P

 
al

ph
a-

B
H

C
 

N
D

 
1

.0
 

1
0
3
P
 

b
e

ta
-B

H
C

 
N
D
 

N
D
 

1
0
4
P
 

ga
m

m
a-

B
H

C
 

N
D

 
1

.0
 

lO
S

P
 

d
e

l t
a
-
B
H
C
 

-
 

N
D

 
1 

.O
 

-
 

-
 -
 
-
-
 

-
-
 

-
-
 
-
 -
 -

 
-
 -
 -
 -
 

1P 
P
C
B
-
1
2
3
2
 

N
D

 
N

D
 

IP 
P

C
B

-1
24

8 
N

D
 

N
D

 
I
P
 P
C
B
-
1
2
6
0
 

0
 -

2
 

0
.6

 
6
 P

C
B

-1
81

6 
N

D
 

N
D

 

IP
 
t
o
x
a
p
h
e
n
e
 

N
D
 

N
D

 

S
am

p
le

 R
ec

ei
v

ed
 :
 

2
/1

7
/8

2
 

R
e

p
r

te
d

 b
y
 

D
a

te
 C

o
m

p
le

te
d

: 
3/
25
/0
2 

C
h

ec
ke

d
 

b
y

: 
C
o
m
m
e
n
t
s
:
 

N
D
 

=
 

n
o

t 
d

e
te

c
te

d
 
(
l
e
s
s
 t

h
a

n
 

1
. 

u
g

/l
) 



E
N

E
R

G
Y

 
R

E
S

O
U

R
C

E
S

 
C

Q
. 

I
N
C
.
 

P
E
S
T
I
C
I
D
E
 
A
N
A
L
Y
S
I
S
 

R
E

P
O

R
T

 

A
n

a
ly

z
e

d
 
fo
r:
 

G
e

ra
q

h
ty

 
6
 
Mi

l 
le
r 

A
1

1
 r
e
s
u
l
t
s
 
in
: 

n
g/

q
m

 
(p

p
b

)-
 

C
l
i
e
n
t
 
ID
: 

O
C
-
 I
 

O
C
-
 2
 

O
C
-
 3 

O
C
-
4
 

3
C

-5
 

0
9
P
 

a
ld

r
in

 
N

D
 

N
D
 

N
O

 
N
D
 

N
D
 

9
0
P
 

d
i
e
l
d
r
i
n
 

N
D
 

N
D

 
N
D
 

N
D

 
N

D
 

9
1
P
 

c
h
l
o
r
d
a
n
e
 

-
 

N
D
 

N
O

 
N
D
 

N
D

 
N

D
 

9
2
P
 

4,
4'
-D
DT
 

2
8
,
0
0
0
.
 

4
,
4
0
0
.
 

1
,
6
0
0
.
 

1
0
0
.
 

7
.

 
9
3
P
 
4,
4'
-D
DE
 

1
l
1
O
O
O
.
 

3
,
6
0
0
.
 

1
,
3
0
0
.
 

2
3
0
.
 

9
. 

2
4
P
 

4,
4'
-D
DD
 

6
,
1
0
0
.
 

1
,
4
0
0
.
 

7
2
0
.
 

7 
. 

I.
 

9
S
P
 ' 

a
1

 p
h
a
-
e
n
d
o
s
u
l
 f
a
n
 

N
D

 
N
D
 

N
D
 

N
D

 
N
D
 

9
6

P
 

b
e
t
a
-
e
n
d
o
s
u
l
 f
a
n
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

9
7
P
 

e
n
d
o
s
u
l
f
a
n
 
s
u
l
f
a
t
e
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

9
0

P
 

e
n
d
r
i
n
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

9
9
P
 

e
n
d
r
i
n
 
a

ld
e

h
y

d
e

 
N
D
 

N
D
 

N
D
 

N
D

 
N

D
 

lO
OP
 
h
e
p
t
a
d
h
l
o
r
 

I 
-
 

7
. 

N
D
 

1
.
 .-

 
2.
 

I.
 

n 
I

.
 
l
O
l
P
 

h
e

p
ta

c
h

lo
r

 e
p

o
x

id
e

 
N
D
 

N
D

 
N
D
 

N
D
 

N
D

 

1
0
2
P
 
a
l
p
h
a
-
B
H
C
 

-
 

6
0
.
 

2
. 

2
 . 

N
D
 

N
D
 

1
0
3
P
 

b
e

ta
-B

H
C

 
-
 

12
0.
 

7
7

 
N
D
 

N
O

 
N
D
 

1
0
4
P
 

ga
m

m
a-

B
H

C
 

1
5
0
.
 

N
D
 

N
D
 

N
D
 

N
D
 

1
0
5
P
 
d
e
l
t
a
-
B
H
C
 

7
8
0
.
 

4.
 

17
. 

1.
 

N
D
 

1
0
6
P
 
P
C
B
-
1
2
4
2
 

* 
N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

10
7P
 P
C
B
-
1
2
5
4
 

-
 

N
D

 
N

D
 

N
D

 
N
D
 

N
D
 

10
8P
 
P
C
B
-
1
2
2
1
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

1
0
9
P
 
P
C
B
-
1
2
3
2
 

N
D
 

N
D

 
N
D
 

N
D
 

N
D
 

1 
l
o
p
 
P
C
B
-
1
2
4
8
 

N
D
 

N
D
 

N
O

 
N
D
 

N
D
 

l
l
l
P
 
P
C
B
-
1
2
6
0
 

N
D
 

6
2
,
0
0
0
.
 

3
7
,
0
0
0
.
 

6
7
5
.
 

1
5
0
.
 

1
1
2
P
 
P
C
B
-
1
0
1
6
 

N
D
 

N
D
 

N
D
 

N
D

 
N

D
 

1
1
3
P
 
t
o
r
a
p
h
e
n
e
 

N
D

 
N

D
 

N
D
 

N
D
 

N
D

 

Sa
rn

pl
 e
 

R
ec

ei
v

ed
: 

2/
17

/0
2 

R
e

p
o

rt
e

d
 

b
y

: 
f
i
m

5
 

D
a

te
 C

o
m

p
le

te
d

: 
3

/2
5

/8
2

 
C

h
ec

k
ed

 
b

y
 :
 

0' 
-
 

"o
m

m
en

ts
: 

N
D
 
- no

t 
d

e
te

c
te

d
 
(l

e
s

s
 t

h
an

 
n

g
jg

m
) 



E
N

E
R

G
Y

 
R

E
SO

U
R

C
E

S 
C

O
. 

IN
C

. 
P
E
S
T
I
C
I
D
E
 
A
N
A
L
Y
S
I
S
 
R
E
P
O
R
T
 

- 
A
n
a
l
y
z
e
d
 
fo

r:
 

G
e
r
a
q
h
t
y
 

&
 
M
i
l
l
e
r
 

A
1 
1 

r
e
s
u
l
 t
s 

in
: 

n
q

/q
m

 
(p

p
b

) 

C
l i

en
t 

ID
: 

O
C
-
6
 

O
C
-
7
 

O
C

-8
 

O
C

-9
 

O
C

-1
0

 

8
9
P
 

a
ld

r
in

 
N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

9
0
P
 

d
i
e
l
d
r
i
n
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

9 
1P
 

c
h

lo
rd

a
n

e
 

-
_
I
_
_
-
 

N
D

 
N

D
 

N
D

 
N
D
 

N
D

 
9
2
P
 
4
,
4
'
-
D
D
T
 

1
,
1
0
0
.
 

1
3
,
0
0
0
.
 

3
,
2
0
0
.
 

2
9

, 
1
1
,
0
0
0
.
 

9
3
P
 

4
,
4
'
-
D
D
E
 

5
6
0
.
 

3
,
3
0
0
.
 

6
0
0
.
 

18
. 

2
,
9
0
0
.
 

9
4
P
 

4
,
4
'
-
D
D
D
 

9
4

. 
2
,
7
0
0
.
 

1
,
4
0
0
.
 

1
7

. 
2

,6
0

0
. 

9
5

P
 

a
l
p
h
a
-
e
n
d
a
s
u
l
 C
an

 
N
D
 

N
D
 

N
D
 

N
D
 

N
D

 

9
6

P
 

b
e
t
a
-
e
n
d
o
s
u
l
 f

a
n

 
I 

N
D
 

N
D
 

N
D
 

N
D

 
N

D
 

9
7
P
 

e
n
d
o
s
u
l
f
a
n
 
s
u
l
f
a
t
e
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

g
a
p
 

e
n
d
t
i
n
 

N
O
 

N
D
 

N
D
 

N
D
 

N
D

 

9
9
P
 

e
n
d
r
i
n
 

a
ld

e
h

y
d

e
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D

 

l
O
O
P
 

h
ep

ta
ch

lo
r 

1.
 

1
 . 

N
D
 

N
D

 
10
. 

1
0
1
P
 

h
e

p
ta

c
h

lo
r 

e
p

o
x

id
e

 
-
-
-
c
.
 

N
D
 

N
D
 

N
D
 

N
D

 
N

D
 

1
0
2
P
 
a
l
p
h
a
-
B
H
C
 

N
D

 
2 

1.
 

1 
5.
 

1
0
3
P
 
be
 t
a
-
B
H
C
 

N
D
 

2
0

. 
1

4
. 

N
D

 
4

5
. 

1
0
4
P
 
g
a
m
m
a
-
B
H
C
 

1.
 

4
4

 . 
2

2
. 

N
D
 

4
3

. 
I
O
S
P
 
d
e
l
 t
a
-
B
H
C
 

1
. 

15
0.
 

8
8
.
 

1.
 

17
1.
 

1
0
6
P
 
P
C
B
-
]
 2
4
2
 

N
D

 
N
D
 

N
D

 
N

D
 

N
D

 

io
7P

 P
C

B
- 

12
54

 
N
D
 

N
D
 

N
D
 

N
D
 

N
O

 

1
0
8
P
 
P
C
B
-
1
2
2
1
 

N
D

 
N
D
 

N
D
 

N
D
 

N
D

 

10
9P
 
P
C
B
-
1
2
3
2
 

N
D

 
N
D
 

N
D

 
N
O
 

N
D

 
ll

O
P

 P
C
B
-
1
2
4
8
 

-
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

11
1P

 P
C
B
-
1
2
6
0
 

3
,
2
0
0
,
 

3
,
0
0
0
.
 

1 
1
0
0
.
 

17
0.
 

5
3
0
.
 

1 
l2

P
 P
C
B
-
1
0
1
6
 

-
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

1
1
3
P
 

to
x

a
p

h
e

n
e

 
N
D
 

N
D
 

N
D

 
N
O
 

N
D
 

S
a
m

p
le

 
R
e
c
e
i
v
e
d
:
 

2
/
3
7
/
8
2
 

R
e

p
o

rt
e

d
 

b
y

:.
 

A
 .

c
d
h
5
 

D
a

te
 

C
om

pl
 e

te
d

 :
 

3
/2

5
/8

2
 

ch
ec

k
ed

 b
y

: 
C

o
m

m
en

ts
: 

N
D

 
=

 
n

o
t 

d
e

te
c

te
d

 
(
l
e
s
s
 t

h
a

n
 

1
. 

n
g

/g
m

) 
. - 



E
N

E
R

G
Y

 
R

E
S

O
U

fi
C

E
S

 
C

O
. 

IN
C

. 
P
E
S
T
I
C
I
D
E
 A

N
A

L
Y

S
IS

 
R
E
P
O
R
T
 

A
n

a
ly

ze
d

 
fo

r
: 

G
er

a
g

h
ty

 6
 
M
i
l
l
e
r
 

A
1 

l 
r

e
s

u
lt

s
 

in
: 

n
g

/g
m

 
b

p
b

) 

C
l
i
e
n
t
 
ID
: 

P
 

O
C
-
 l 

1 
O
C
-
1
2
 

B
l
a
n
k
 

O
C
-
9
 *

 
O

C
- 
10
 * 

- 

8
9
P
 

a
ld

r
in

 
N
D
 

N
D
 

N
D

 
N
D
 

N
D
 

9
0
P
 

d
ie

ld
r

in
 

N
D

 
N
D
 

N
D
 

N
D

 
I 

N
D
 

9
1

P
 

c
h
l
o
r
d
a
n
e
 

\ 
-
 

N
D

 
N

D
 

N
D
 

N
D
 

N
D
 

9
2
P
 

4
,4

 '
-D

O
T

 
4
0
,
0
0
0
.
 

1 
,2

0
0

. 
N

D
 

4
8

. 
1
4
,
0
0
0
.
 

9
3

P
 

4 
,
d
o
-
D
D
E
 

8
.
2
0
0
.
 

5
9
0
.
 

N
D
 

2
0

. 
3
,
3
0
0
.
 

9
4
P
 
4
,
4
'
-
D
D
D
 

6
,
9
0
0
.
 

3
8

0
. 

N
D
 

2
3

. 
3
,
0
0
0
.
 

9
5
P
 

a
l
p
h
a
-
e
n
d
o
s
u
l
 f

a
n

 
N
O
 

N
D

 
N

D
 

N
D

 
N

D
 

9
6

P
 

b
e

ta
-e

n
d

o
s

u
l 

fa
n

 
N

D
 

N
D
 

N
D
 

N
D
 

N
D
 

. 
97

P
 

e
n
d
o
s
u
l
f
a
n
 
s
u
l
f
a
t
e
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

9
8

P
 

e
n
d
t
i
n
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

9
9
P
 

e
n
d
r
i
n
 
a
l
d
e
h
y
d
e
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

I 
_I

 

IO
OP

 h
e
p
t
a
b
h
l
o
r
 

29
. 

N
D

 
N

D
 

N
D

 
8

. 
lO

lP
 h

e
p

ta
c

h
lo

r 
e

p
o

x
id

e
 

N
D

 
N

D
 

N
D

 
N
D
 

N
O

 

1
0
2
P
 
a
l
p
h
a
-
B
H
C
 

25
. 

1.
 

ND
 

1
. 

1
0

. 
I 

1
0
3
P
 

b
e

ta
-B

H
C

 
1

4
0

. 
2

. 
N
D
 

N
D
 

6
2
.
 

l
O
4
P
 

qa
m

m
a-

B
H

C
 

1
5
0
.
 

3
. 

N
D
 

N
D
 

6
4

. 

1
0
8
P
 
P
C
B
-
 1

22
 1 

. 
-
 

N
D
 

N
D

 
N
O
 

N
D

 
N
D
 

-
 

: 
10
9P
 P
C
B
-
1
2
3
2
 

N
D
 

ND
 

N
D
 

N
D
 

N
D

 

1 l
o

p
 P
C
B
-
 1
2
4
8
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

1
1
 lP

 P
C
B
-
 1
2
6
0
 

1
1
,
0
0
0
.
 

N
D
 

N
D
 

1
8

0
. 

5
1

0
. 

1
1
2
P
 

P
C

B
-1

01
6 

N
D

 
N
D
 

N
D
 

N
D
 

N
D

 

1
1
3
P
 
t
o
x
a
p
h
e
n
e
 
. 

N
O
 

N
D
 

N
D
 

N
D
 

N
D
 

S
am

p
le

 
H

ec
ei

v
ed

 :
 

2
/1

7
/0

2
 

R
e

p
o

rt
e

d
 

b
y

: 
E

, 
nk

-I 
D

a
te

 C
o

m
p

le
te

d
: 

3
/2

5
/8

2
 

C
h

e
c

k
e

d
 

b
y

: 

..>
rn

m
en

ts
: 

N
D
 
- no

t 
d

e
te

c
te

d
 
(
le

s
s
 t

h
a

n
 

' 
_
n

g
/g

m
) 

*D
up

l 
i
c
a
t
e
 

. 
. 



Geraehtv & .  & Miller, Inc. 

pH MEASUREMENTS OF WATER SAMPLES 
COLLECTED FROM MONITOR WELLS 

AT THE ELECTRICAL TRANSFORMER STORAGE AREA, 
FEBRUARY 12, 1982l 

Well Number 

WOC- 1 

WOC-2 

Measured at the time of sample collection. 



APPENDIX H 

Oil Sludge Pit - Analytical Data 

(Source: Reference 12) 
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APPENDIX I 

Closed Landfill - Analytical Data 

(Source: Reference 9, 17) 



APPENDIX 1-1 

Closed Landfill - Analytical Data 

(Source: Reference 9 )  
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ENERGY RESOURCES CO. INC. 

INORGANIC CREMISTRY LABORATORY 

- Report of Chenical Analyses - 
C l i e n t :  Geraghty & Miller 

Charleston, S. C- 

C1 
Concentration ( gm/l) 

LP -1 
LT-2 
LE -3 
LF -4 
LF -5 
SLF-1 
SLF-2 
DLF -1 

Sample Rcvd. 7/30/81 
Date Completed 8/25/81 
Date of t h i s  rpt .  5 / 4 / 8 2  

Reported 

Checked by 



EflE3S.t RESOURCES CO. IhC . 
SU:C:.G.ZY OF OP.SA!I IC PR 1 OR LTY POLLlJTS!IT A:IALY S f S ---- --_I_. 

I ENT Gerauhtv M i l  1er 
1 ~ : r ~ ' f . o .  SLF-1 

CO 110. 13-1254 

4 2-chl orauhenol ND 
4 2.4-df chl orookenol ?!= 
4 2,4-dfmethvlohe~ol ND 
: 2-ni troohcnol ND - 
4 4-ni troohenol ND 
1 2.4-dinf troohenal ND -- 

BASE ?If  UT'RAL COblPCU?iOS - y a / l  
-418 4-brcmocheoyl ohenrl ether ND 

- 

430 b i  s( 2-chi oroethoxy )att'Iane ND 
St9 hexachlarabutadiene ND 

548 i soohorone ND 
$;a ncoh that ene ND .- 
563 ni trebcnrrne ND.  

- 

1 4,b-di ni tro-a-cr~sol  ur) 61 8 N-ni trosodiiaetrClyl amine ND 
o ~ n  tich1 o roohenol - ND - 629 N-nf trosodf shtarlantnt ND - 
phenol . ~n 638 N-ni trosodi-n-~roo(/1aaine Nn 

663 bis (2 -~#y lhexy~)oh'cha latr  

BA5Efl4EUT.Ul. COMPQUNDS 67.8 buefl  b e n z ~ l  ohthalak ND 
6a8 df -n-but!!l ohthal atc ND 

- 

acraaoh thene HE 698 dt on-oct.jT oh thal a t t  xb 
benzidf ne ND 708 diethrt ohthatate 9 

- 

hexachl orobc~znne un 728 b e a m  ( a lentnracrne ND 
1 hexachl oroe chine ND 738 bcnza ( a )  ovrene ND 
1 b i s  Z 2-chloroeihvl let'rtr ~n - 798 3.4-aenzofl uotanthene ND 
1 2-chlaronashthal e n e  ND 753 benzo(k  1 fluoran thene ND 

1 1.4-dfchlor~bcnr?ne *- 
I 3 .3 -dfchlor~bc~zidfnc  ND 
' 2.4-dini tro to1 ueae N~ 
; 2.6-dinitrotalucne ND 
: 1 .2-dighcnvl hydrazine ND 
: ft uoran thene ND 

; 4-chloroohenyl phenyl ether ND 

ND - Not detected 
CIA = Not applicable 

763 chrfsrne ND 
778 acmcsh thy1 one ND 
783 an thractne ~n 
798 benzo( ah f 1 oer-fl ene NO 
000 fluorene NO 
01 0 ohexn thtrnc ~n 
829 d i  benzot  a .  h Ian thr~csse NO 

Regotted by: . - 



E!!EXGY K S 3 U f t t E S  CO. I h C .  
SU';G.ZY OF CP.SA!I IC P9 IOR ITY PCLLUTJ!:T A!t;LYS IS 
-9- - - - - - - - - -  

I €!IT Geraqhty L Hiller - 
I .  c1 5,7 DATE SA:-PLE R E C E S ' E O  7/77 /a7 

Co 110. 13-1  ?c: OATE SIALY S LS CC:4?LZTED 3) 1 192 - 
AC ID CCt4FOU::OS 

A 2.4,6-trichicr3ohenol WD 
A 0-chl om-fl-cr~sol ND 
X 2 4 1 1  aroohenol ND 

- - 

X 4-ni  troohenol - ND 

RASE I J E U T U L  CCMPCUIIOS ~ u f i  . 
41 0 4-~rsmacherryl ohefi:rT ether ND 
429 his( 2-c?1?or3i saor3oyt 1et!!er. Vt)- 
438 b i s ( 2-ch? o r a e t h o x y  )eax!2ne SD 
529 hez2c3l orgbu t z d i  enc ND 
8 hexzcbl G raqtcl aoe~:ztiieae ND 
548 fsoohorone XD 
258 naoh tba1 ene MD .- 
568 n i t r 8 b c n r t ~ c  ND. 
61 8 !l-ni trosadizesh~? &mint ND 

A - ocn:xhl oroohenol ND 623 N-ni t r o s o d f  ohcngl aninc ND - 
phc~ol  ND 638 N-ni trossdf -n-9foovl mine vt) 

668 his( 2-?thy1 hex71 lohthalas  

8 X f  E/NEUTUL COMPOUHDS 
678 butyl be2ryl nhtha la t t  ND 
6a8 at-n-butjrl onthal  a t e  ND 

actqaohthene NE 698 df-n-actyl ohthalatt XD 
be32 id ine  ND 708 df  ethyl ohthal  a t e  e 

1.2.4-tricnI arobenzgnc ND 718 dfmethvl okzhalatc ND 
hexach? oraoenzene vn 728 ben:a( alanthraczne ND 

3 hexachl oroe thane ND 728 benzo( alayrene Nb 

3 1 ,3-dichl orabenzene ND - 778 acenaoh thv l  ene HD 
3 1 .4-dfchl  orobeazene 788 anthractne Nb 
3 3,3-dich1orobenzidine ND - 798 benza( ah i lueryf cne ND 

3 2.6-di n i  t r o  t o ?  uene ND 8t  0  hena an thtcne ~ r l  

1 1.2-dfohenylhydrazine ND 823 dibenzo( a .h  I an  thraconc ND 
3 fl uaran thene ND 838 i ndeno ( 1 .2,3-cd 1 ovrcnt ND 

4-chl oroohenyf o h m y  1 ether ND 048 pyrenc ND 

NO = Not detected 
tA = Hat applicable 

Reported by: q/fcr\ 



E!:E3GY RESOURCES CO . ttrC . 
5 K . t X Y  OF ORSA!:IC PR !OR [ f Y  PCLLUTJ!lT XMLYS IS 
I..-- -- . 

;EST Getaghty L N i  11 er 

[ENT'I .a. lf-1 OATE SAY?LS RECEIVED 2/17/e2 
:O 1:0. 13-1255 OATE XldLY S f S CC:*tPtETEO 3/ 1/82 

1 

AC 10 CCBPOUIiOS yQ/f BASE ::E!!T;ZAL CCt*i?CU?tOS ?I ' . - 
2,4,5-frichlatoahenal ND '41 0 4-brcaoohea:t? ohe5y? e they NL 
0-chi ors-a-cresal Nb 429 bist 2-ehlafoi taar3oyl l e t3er .  
2-cblorochcnol ND 428 b i s t  2-chi orae thoxmt)n:e t9ane XC YD 
2.4-df chl o r o c h e ~ o  1 ?IB . 529 h e x a c h l o r a b u ~ d f c n e  YL 
2.4-dfze thy I chenol ND 538 hexacbl oroc~c t  aoentadf e . 7 ~  ND 
2-ai troeheml ND $40 .  soa ah or one ND 
4-fii t~oahenat ND 553 naehL4al eae ND 

' 2.4-4f n i  troahtnat ND 
-- - So's n i  trdbanr~ne ' Nb. 

4.6-df n i  tro-g-crgso~ m 61 8 H-nf trosodf inethyl amf ne ND 
\ o c f i t d c k l  orochtnal - ND 629 H-aS trosadf ohtnyl anSnt . * - 
I pht5al . ~ 9  638 )i-rrf ttosodf-n-oraa_vl ant n t  I ,v.q - - 

668 bfs(2-cthy? hexrl h h t h d r d ~ e  

BASE/N€UTRaL CQHPCU!~OS 
67B butyl beazyl u h t h a l a t t  NL 

688 dt-n-3utyl oh thal a t e  
actncohthene XQ 690 dt  -n-octyl ohthal  a ta ND 
benzidf ne ND 708 diethy? ohthalate ? 

1.2.4-tricnlorobtnztnt ND 710 dfaethy? ohthalatt  NU 
hcxach? araaenztne wt) 723 btilto( a l anthracerre ND 

: hexdchl orcc  thrnc ND 738 benio ( a )oyrcne ND 
; b f s ( 2 - c h l o r o e t h y l l e L 9 e r  ~ r )  748 3 ,4-lrenzo fl uoran Mcne ND 
; 2-ch1arone~htha l  tne HD 758 benzo( k fl uoran thena ND 
I 1 ,t-df c h l  aro tegrsne  Nb 760 chrlsrne ND 
; 1.3-dfchlorabcnzene ND 778 acenaoh thy? cnt HD 

1 .s-dfchl orsbenrana . ND 788 anthractne ntn 
3,3-4f~hlotobtazfdfnc fiD - 7 9  benro( qh f loawl en+ ND 
2.3-dfni trototuenc ~b 808 fluaranc ub 

2.6-df n i  tro toluene ND 810 uhenanthrrne UD 

- ~,2-dlohenvlhydrarf~ ND 829 dfbcnrot a ,?I Ian th~acme NO 
fl uoran thent ND 838 indena(1,2,2-cd)a~ranc ND 
4-chlorapheny 1 ohc~.A ether ND 848 gyrcne NO 

*I 

NO Not detected 1298 2.3 ,? ,8- t e  trachlorodf benzu- 

= Not appl fcable p-dior f n ND 

Reparted by: - g:y 
Checked by: U 



E!:E~GY RESOURCES CD.  Irtc. 
SU:l':.G-?Y OF CRS;:: IC PR !OR ITY PCtLUT)l!:T ;\:IALY S i S ---- ---- -- 

F ~ T  Geraghty & M I 1  1er 

L T I .  LF-3 OATZ fX-PLE RECE!YEO 2/17/82 

AC I 9 CC;+~POU!:DS a/1 ~ A S E  ?i~gn;t CCI*IPSU!IDS - 9 u/1 -- 
ND 2.4,s-tricnl  oraoheno? - -  ' 41 8 4-Srzmeohen:tl oirenltl e t9er N3 

D - c S ~  or3-n-cr~sj1 N 3  625 b i s ( ~ - ~ h I ~ r 0 i s ~ a f 3 9 ~ ~  le5'ief "9- _ 2-c.cll orconeno1 ND 428 &is (  Z-chl ~faefhax7 Jccthcnc XD 
2 ,A-dichl arookenal - $15 523 htx~ch'lorollu~adfrrre NQ 
2.4-dinethyl ohenot N 3  5 8  hcxachl oroc:tct oae3:zdiene SD 

- 2 - n i  trooheno? ND 548 f soo ho rane N D  
d-ni trooheml ND 553 na?ht!!ct ene ND *- 

2 .d-dini troohc~ul ND 56a ni trobrnzene ND . -- 
4.6-4initro-+eresot ~ r )  61 0 N-nf trosadfzcth~'l ami ne ND 

- a t 9  .& tach1 oroohenol ND - 629 H-ni trosadf ohcnyl anine ND - 
irro 1 ND 638 H-nf trosadf-n-groa?t mine Nn - 

**I 

6 3  b i s f  2-ethyl hex71 lghthala:2 18 .- 

hexacht orge thine ND 728 - berrzo ( a  ovrcne HD 
bis(Z-c9loroethvl )ether htn 748 3,4-6e.?zonuoran~ient ND 
2-cSl or3naoh'Stal e m  ND 758 bema(  k) fluoran'u'reat NU 

1 ,3-dic~l~robeszcne ND 778 acrnaohthylene ND 
1,4-dichl orobcnztne NO 788 anthractne ur) 

3.3-4fchl orobeazidf ne ND 798 beszo( ah f 1 o e v 1  cne ND 
2,4-dfnitrotof utne ND 808 fluoren+ ND 
2.6-dini trotaluene ND 81 8 uhenan thttne ND 

1.2-diohenylhydrazinc NO 828 dibenzo( a ,h Ian thraclnc NO 
fl uoran them ND 838 fadena(l,2.f-cd1ovrcnc ND 
*--chlotoohenyl phegyl c ther ND 840 uy+ene ND 

= Not detected 
= not applicable 

1298 2.3.7.8- te trachl aradf benzo- 
p-aiax i n NO 

Reported by: 
. A 

#'t"Y 



E!:EXGT IZESOURCES CO. E?rC, 
SLJ:.Y*t;AY OF OR(;>!I IC P4 I O R  ITY PCtLUTA!!T A::;ILYS 1 S ----- - - - - -  

[E !~T' I . o .  1 OATE 5X.PLE RECE 1 VEO 2/17/82 
I- 

:O 1 : ~ .  13-12~a DATE Z1Al.Y S IS CC;4PCETEO 3/1/62 

AC E 0 COi*iP9U:lDS u/I BASE :IE!JTRAL COI*;POU!IDS - pa 
\ -* 2.4 6-trichloroohe~~t ?ID ' 41 8 4-bramo henyl ohenyl ether N3 
\ 0-chl oro--ii-crcsai ND 453 bis(2-c!11or3isaomoy~ )ethecC 29- 
\ 2-chlotoohenol ND 438 b i  s (2-chl oroethoxr ]methane 8D 
\ 2.4-dfcn~arooheaol ??E .S t9  hexach1orrrbutadiene 83 
\ 2.4-dimethy? o h e m 1  ND 538 hexachl arocrc7 oocn:adtcrtt N3 
i 2-n i  traoheflol ND 538 l saohorone W3 - 
'i 4-!!i troohcno? ND 558 naoh thal ene N9 -- 

2.4-dinitraohtflol ND 568 n i  trobcnzene ID. - 
4 -6-df n f  tro-9-crcsal ~n 6'1 0 H-nf trosodfae thy1 ami ne ND -- 
oeg tach1 oroohenol - ND - 620' )I-nt trosod: ~htnyl amifit Nb 
oite.?oI _ND 638 H - * i  trosadi-n-grooyl mine - A- - 

668 b - 2-ethyl hexy1 l oh thd1a:t 
L 

678 butyl  benzyl ohthal a t e  ND 
7 

688 df-1-buty1 ohthal a k L 
actnaohthene NP 698 d l  . 1-octyl on that ate Y L  

benzidf n e  ND 708 ' dieth:tl ohthat ate t 

1.2.4-tricnlarobtnzene ND 718 dimthy1 ohtbalatc ND 
hexachl arobe~z%nc wn 720 cbenzo{ alanthracene ND 
hexachl orce thane ND 738 benzo (a )  ovrene NO 
bfs(2-chlorcethyt lether Bn 748 3.4-benzofl uorsnthene  NO 
2-cb? 0ronaohl;'lal enc ND . 758 bento(k1 f1 uoran thtne NO 
t.2-dfchl orobent~ne Nn 76a chrlscne ND 
1,3-dfchlotobenrene ND 778 acenaohthvl ene NO 
l,4-d~ehlorabestene . ND 788 an thracane N b  
3.3-dichlorabentidi .;e N9 798 benzo( ah i  1 oewl ene ND 
2,4-dini trotoluene 146 808 f lyor lne ND 
2,b-dini tro to1 uene ND 8 B phcndn Chrtne P T L  
1,2-diphenyl h y d r ~ z f  nc ND 828 d I  bcnxo( 4 ,  h Ian thracsnc UP 
fl uoran thcne - ND 030 f n d c n o ( l , 2 , 3 - c d l 0 y t ~  NO 

4-chloroohcnyl phcqyl cthcr ND 848 pyrcnc N3 
1296 2,1,7,e-teuachlora~iibcnza- r~ 

NO = Hot detected Q-aiar i n  
NA = Not applicable 

Reported by: flpf 



E!:E35Y RESaURCES CO. fhC.  
SU:.':.'iAY OF ORS:.'! IC 919 10R I TY POLtUTJ!IT A:IALYS IS ---- ------ - 

E E:IT Geraqhty & Miller - - 
1 1 . 0  1 c , ~  OATE SSiPLE RECEIVE9 2/17/82 
:O LO. 13-1248 DATE XULYS IS CC:.tPLETED 3Iu2 

AC 10 CCi*i?OU::DS . p 9/l 8ASE !IEtJT;lAL COt4F CU!lOS - y a / 7  
Z . d . 5 - t r f ~ h l o r s o k e ~ o l  - -  '4'18 4-bronmoherryl ohenyl ether NU 

: o-ch; c?~-?i-cr?:ai ND GS b i ~ ( ~ - ~ h ~ o r o i s o o r o o y ' l ~ e ~ ~ e r ~  'Fn- 
2-ch1 oreekeno1 ND 433 b i  s( 2-chl aroethaxr lcethane XD 

! 2 .4 -d ich la tc1ohe~o l  - 529 hcxzcnl orobusdf  e a t  80 

Z.a-4fze:hyl ohe!~al ND 538 htxzchl orocrcl ooc9 tzdf cnc NO 
i - 2-n i  traahaml ND 548 f soohorone ND 

4 4  troekcr,ol ND 5 3  naoh thal ene .- 
'. 2 ,4-dinft?atht~al ND 56a n i  t robc9 tc~e  ND . --- 
! 4,6-dinf : t o + - ~ ~ ? s a t  61 0 X-ni trosodfztthyl ami ne ND 

oea:achl o r o o h e ~ o l  . . 1s - 629 X-rii  trosadfshenyl anine - ND - 
~htf iol  638 H-ni t r ~ s o d t  en-groovl mine wn 
rr 653 bis(2-ethyl hew1 )oh thdl a Z! - 

678 butyl  benzyl ~ h t h a t a t e  ND 
,8A5E/NE1JTRAl. CC4P9UNOS 

6a8 dl-n-butyt ohthal a k 
acmach t h e w  ED 6?8 df-n-oct.11 ohtha ld te  ND 
benzidinc ND 708 df ethyl  ohthat ate 

. 1.2.4-tricntarcbt~ztnc ND 71 8 dftmthyl uhthal a t e  ND 
, hexachl ort6e5zcne zrn 729 'hento( alanthrzcrne  ND 

hexachi o r t e  acne ND 738 benrol d 1 ovrene ND 
. b i s ~ 2 - c ~ T a r s e 3 9 ~ 7  let9er N ~ J  748 3 , 4 - a c ~ z a ~ u o r a n t h e r r e  NO 

2-chloronesh:halene ND 7Sa benzo(k1 fluoranthene ND 
t ,2 -dfchlcrobc~z~ae  NO 768 chrfssne ND 

. 1,3-dfc!11orcbegzr,1c ND 770 actnaoh thy1 cne HD 
1.4-dic!1l  arsbeqztse ND 788 an thraccne un 
3 ,3-dfchlcrabe~zidfac ND 798 benza(ahi l o e q l e n e  NO 
2.4-4inj:rotaluene ~6 808 fluorcne ND 
2 . 6 - d f n i  trc to1 ucne ND 81 0 phendn threne ~b 

I ,Z-df~hc!t~tlhydrjrf ne NO 828 d i b e n z d  a ,h I an thraconc NO 
fl u o r ~ a  thcnc ND 838 f ndcno( 1 ,2,3-cd orrcnc - r 

- 4-chloroohenyl ohcgyl ether ND 848 pyrenc NO 

$0 Not detected 1298 2.3 , I  ,8-tetrach~orodib~nzo- 
= Hot i p p l  icable p-diar f n NO 

# 

Reported by: 7& 1 

A A*/-. 



_ , - Miller 

rE!rr'r.o, LF-7 

f EIT Getaghty L Miller 

rE!rr'~.o. LF-7 - OAT: LAIPLE REtEIYE3 - 2/17/82 
f 0  LO. 13-1249 0ATE;C'IAtYSfS CC:@LZTED 3/1/82 - 

OAT: 

lATE 

A C I D  CCSPCU!:OS . .  ga/1 BXSL :iEUTitAL CCf.rPCU?!OS - o / l  b- 

2 4 '6-tricI.lIor~oi;enot - YD '413 4-Srzncohefir1 o h e ~ { l  ether RD 
0-chl ars-n-cresol ND 429 b i  st 2-ch?oroi saoraoyi IetC1er. 'r L- 
2-chl arcancfiol ND 420 his( 2-chi orcethoxy )r;let!tnt N D  
2.4-dfcSlarocke3a 1 wn -. - - 523 hcxac5T crabutadfene ?? D 

4 2 ."-dim thv1 ohe3o l HD S3a hexachl oroc1c1 oocn:~die(~t ND 
4 - 2-n i  troohenol ND 548 f soahorone ND - 

4-n i  tra~he3ol  Nb 5% na~htiiatene ND .- 
' 2 -4-dinf traohefial ND -- 563 n i  trobcflzene MD . 

d,6-dinitro-s-ct~s~l Irj 67 8 N-nf trosodi;;;ct!yt a ~ i  ne ND 
o t r r  t ; ~ h l o r o ~ i ~ c ~ o l  628 H-nf trosodfahcny1asinc ND 

onrnol NM, - 638 M-nI trosodi -n-wooyI  mf ne Nn 
4 . 668 bf  s(2-ethyl hexrl lohthalatt 90 - 
, 678 but-11 benzyl ohthalak 

BSE/%E9T2XL cc;.tPCu!~o~ 
6a8 dl  -n-bu?!l ohthal a t e  NBI 

ace58sh:hene - HD 698 df -n-actyl oht)ralatc Nn 
b e x i d i n e  ND 708 dfethrl ohthalatr 
1,2.4-tricnlorabcnz~fie ND 718 dinrethy1 o h t h r l a t t  ND 
herachl o r e o e ~ z ~ n c  yn . 728 benzo(a)anthractne ND 

; hcxcchl o t o e  thane ND 738 btnro(a~ovrrne ND 
; bis(Z-c51otzcthyl Jether wn 748 3 -4-3enro f l  uoran L9e.?e ND 
: 2-ch?orcnaohthcl ene ND 758 benza ( k 1 fl uotan thege ND 
; 1.2-4f ch?arobe.clzene Nb 768 chr ls~ne  ND 
; 1 .3-4ic!1lorot~nrene ND 778 aceaaohthy t tne ND 

1.4-rlfchlorzben:t.?c .- 788 an thracene N3 

3.3-dfchlorabe~zidinc ND - 798 bcnrotahf loertlene ND 
2.4-4i n i :ro to 1 uene ND 008 fluarrne N9 
2.6-dini tro toluene ND 81 8 ohenan thr tne wn 
1 ,Z-diohe!t:#l h:#drazint ND 828 df bentol a ,  h 1 an thraccnc N3 
fl uoran thcne ND 838 intieno( 1,2,3-cd 1 ortcnc ND 
4-chl orcohcnvl ohe5yl c ther ND 848 ayrene NO 

HD Not detected 1298 2.3,t.a-tctrich~orodfbenzo- 
p-af ox f n NO = Clot applicable FI] - 

= 1-9 ug/l Reported by: PP 
t / / b  I 

Checked by: c. fid&:- 
H-11 / 



I E!I T Geraqhty & M I ?  l er  

AC 1 COi~:?OU!:OS . BASE XEUTAAL C(31*!POU!IDS E u/I 

2.4,6-trichtorockeno? - 39 - 4 1  0 4-btcmoheg:(l oheayl c r h ~ r  ND 
0-chi aro-~-tre~ol ND A23 bis(2-ch~oroisoorooy~ 1et5ef 3- 
2-chioroohenol ND ~ 2 8  b f s (2-chl arce thox7)~;e ttanc H D  
~.4-dfchlorooke!tol ??E 529 h e x t c h ?  orabuadf  t5c Nb 

) -  2.4-dfmethvlaherto7 ND 528 hexacblo rac*tcl ooent~Cfene ND 
4 2-ni tractheno1 ND SJa f soohorone ND 

4-ni traohesol ND 5 3  naohthat ene ND .- 
4 2.4-dini troshcnal ND i 6 a  n i  trobtnzrne ND . - 
' 4.6-dinitro-s-crz~ol  un 61 8 ?I-ni trosadfiiietfiyl amine ND 

-. uen tach1 oroohenot ND - 628 N-nf trosodf shenyl amfnc ND - 
-hen01 ND 638 N-nf trosodf-n-!,rooy1~fne Nn 

668 bis(2-ethylhcx~1~oh~d1att - 1 

678 butyl benrvl o h t h a l d k  ND BXE/NEUTXdL CONPSUNDS 
63a df -n-but'll ohthal atc  + 

d c e ~ a o h  thene ND 6% df on-ac31 ohthat ate ~n 
bcrrzidfne ND 708 df ethyl ahthal ate 
1.2.4-trf cnlorabtnre~e ND 718 d f ~ e t h v ?  oht9at ate  Nb 
hexachl arocenzo~e un 725 be.?zo( alanthracrae ND 

1 hex~chl  oroe thane ND 738 benro(a )oyrene ND 
b~s(2-cb1orccthyl )ether un 748 3.4-bcnro f l  uoran t9ent ND 

, 2-chl oronaohthal ene ND 753 benzo(k 1 ff uoranthene ND 
; ~~-dichlarobenrgne ND 763 chrfsrne ND 

1 .3-df~h~oroacnzene ND 778 actnaohthyl  cne ND 
) 1 .4-dfchlorsbenzene Nn 788 an thraccne  wn 

3.3-dichlorobenzidf nc ND - 798 benzo(ohf lcerj1 ene ND 
2 .4-dfni tratoluenc ~b 800 fluorene Nn 
2.6-df n i  tro toluefie ND 81 8 ohenan thrrne wr) 
1.2-df ohen:tl hydrazinc ND 028 dfbenzot a ,  h Ian thracrnt ND 
fl uotan thcne ND 838 indeno( 1 .2,3-cd)uyrtffe ND 

4-chl oroohcn~f p h m y  l ether ND 848 uyrene ND 

0 = Not detected 1290 2.3.7.8- t e  trachf orodCbenzo- 
1 = Not appl {cable p-aior i n  NO 

Reported by: 
I 

. . .  A A ,  



E!iE3Gr RESOu2CES CO. CtdC . 
SL':.*:.SAY OF CR5A!!IC P4 I C A  I T Y  POLtUTA!:i X ' IALYSIS  
I--- . . I . - c - - - .  

I E ! ~ T * I . O .  L F ; ~  OAT€ 5~ i * :P tE  R E C I I ' E I  2/17/82 

ZO 110 .  13-1251 OAT E X*'li?LY S IS CC:-iP LETEQ 3/ 1/82 

A t  10 CCI*!POU!:DS u ~ / 7  BASE ?!E'fT;tAL COt*P2Lr!:DS -. 2 e- o/1 
2 4 6- tr i ch loroone~~ l  1 ND 41 8 4-Zrc;;lcchen:tl ohe?~yl e t5er S3 
0-ch? aro-ci-cresol ND 423 bis(2-chiart i S G O ~ J J ~ ~  Iezi7e~ 'Ln- 

4 2 4 1  oroohenol ND 428 b f s( 2-cnl oroe~:lax:t~mtiic~e WD 
4 2.4-dichlot00ht~01 ??5 . 525 hexachi orabutadf ene ~5 
4 2.4-dinethylohc~ot ND 538 hexachl oracrcl aoc9 tadf CIIC NS 
1 2-ni trooi;e~ol ND 548 f soahorone NS 

4-ni troobcao 1 ND 5 ncch t9cl ene ND .- 
: 2.4-dini troohenol ND 568 nd trobcfiztne Nd . 

-0 

4.6-dini tro-9-cr~sol YD 61 8 H-ni trosadf rne~9yl ami  nc N9 
1 oca tach1 oroontnol ND 629 H-ni trosodf o hcn.rt aminc ND - - 
l o h e n o 1  ND 638 N-ni irosodi - a - ~ m o v l  cmf nt w m  --- 3 .  

668 bfst2-tthylhexrl~oh'cha1ate -. .- 

acmaoh them ND 698 df -n-act-fl ohthal a t e  w 3  

beflridine ND 708 dfethyl  ohthatate N3 
1 -2.4-tricnlorobe.clzrrre ND 718 dice*vt ohthalatc YD 
hcxachl orooe~zine un 729 btnto t  a )rn'chraclne N3 

1 hexachl orze thane ND 738 benro(a~oyrrne N3 

I b i s (2-chl oroe thy1 1 c ther wn 748 3 ,A-~eilzo uoranthene N3 

I 2-chtorona~hthat ene ND 75a benzo (k~f~ua~anthene  ND 
I 1.2-dichlorobenzene Nb 768 chrltcne N9 - 
: 1 ,a-dfchI orobentcne ND 778 accncsh ~ 9 ~ 1  enr ND 
; 1.4-dichlorabenztae WD 788 an thracene ~3 

; 3.3-dichlo~obenridfne ND - 798 Stnzo( ch f )ocrjl'ene HZ 

2 .d-dini troto~uene ND &08 fluartne N? 
2.6-dinitrotolucne ND 01 0 pheaan threne w- 

: 1.2-diohenyfhydratine ND 820 d i  benzo( a .h 1 an thf acme ?12 

: fl uoran thene ND 038 indeno( 1.2.3-cd)o~r~f~ N3 

: 4-chloroohcnyl ohagyl c ther ND 848 pyrcnc N3 
1298 2,3,7,8- te ttachl orod~bc~nzo- dB r, 

NO = Hot detected O-dioxin N 3  M = Not appllcablc 

2!&i Reported by: 
A ' 

Checkcd by: C y m 4 / -  



i ENT c p a g b t v  R M f l J a *  - 
: 1 ~ ~ 1 . 0 .  DATE ZAi-fPLI RECEIVE3 7/?7/a:, 

I 13-1252 OATiX lA lYSiSCC!?LCTEO 3/1/82 

AC I D  CDi+!?CU!IDS u o/I 8sE IE'JTaAL CCl*$SU!:OS - - 
\ 2,4,6-:rich1aroohe~oI - ND 418 4-5r:maoneny? oi?e!lpl eL9cr ND 
; - o-ch? oro-3-creso? ND 429 bist 2-chi or3i S J O ~ ~ O V ~  1etfer '9' 

2-shlrraohenol HD 4 bfs(2-chl arcethox~?mtfhane I D  -- 
i 2.4-dichl oroaheaal - 523 hcxacnl o robutadf t3e  ND 
\ 2.4-diae thvl ohcriol ND 528 hexachf oroc-tcl occflrzdf ene ND 
\ 2-ni troonenol ND 548 f soohorone ND 
\ 4-ai troohenol ND 5% naehtbal erie ND .- 

2.4-dini troohenol N L  - 568 n i  trcbeazem ND . 
. 4,6-din{ tro-0-cresal htb 61 0 !I-nf t roscdi izs~+vt  anine . ' ND 

oeatachl otoohenal - .  ND - 625 H-ni trosadichcnaf 1 anint ND - 
. "*>,cno 1 - A- * . 628 H-ni trosgdf -n-lroorTanf ne un 

673 bu?!l beazyl o h t h a l a t t  ND 
6a8 - d f - n - 3 ~ 2 ~ 1  ohthalatt _ acenaon thene 6% dt-n-octyl uhthdlate ND 

benzidine ND 708 df ethyl oht3alat t  
1 -2.4-tricillorobenztnc ND 71 8 dimethyl oh thal atr ND 

- hexachl orobe.?rrae wn 729 Aenzo( a)anthracifle ND 
- - - - 

hexacnl oroe thane ND 738 b e n z ~ (  a1 oyrane EJD 
b i  s(2-chloroethvl lether ND 748 3.4-3e5ra f l  uoran thene ND 
2 4 1  oranaohthal ene ND 758 benzo( kl fl uaranthcrre ND 
1.2-dichlarobcnzene ND 763 chrjscne ND 

2.4-dfnf trotol utnc NO 
t ,6-df  ni t ro to1 uene ND 
1.2-diohenyl hydra zfne ND 
fl uoran thene ND 
6-chloroohcnyl .=% phc3yl ether ND 

' ' Not detected 
= Not applfcable 

778 aceniiohthyt tne ND 
788 an thraetze /ghenanthmne . .- 

798 benzo( ah f 1 o e r d  ene ND 
808 flucrcne Nb 
81 0 ohman thmae s S % ? a e  
820 dfbenrat 3 ,  h )an*u'rraczne ND 
838 indcno( 1,2,3-cd)ovrtne NO 
848 pyrenc ND 
1298 2.3, ? ,8- t c  trachlorodf benza- 

p-aior f n NO 

Reported by: g,$L-l 
A -  



E!:E357 RESOURCES CO. flrC. 
SU:.::-G.RY OF OR5A:: IC PR [OR ITY POttUfJ!!T A:GLYS f S 
- 1  -- - .-- -. 

* I =  Procedural Blank ' DATE SAi.tPLE RECE iYED 7 / 7 7  1q7 

3 I:D. 13-1253 DATE X!i\LYS 1s CC:.t3LETED 7 I? 147 - 
AC I D  CO;?'POU::DS u u/I BASE NEUTCL CO~*!PCUI~OS - 
2.4,6-trichl oroghe901 YD -41 8 4-br~n1c~ire.l:ll ohe.rly1 t tSer Nb 

4 o-cht oro--3-ctgsol ND A29 bis(2-cht a r o i  soortoy1 jether 'L 
Z-c!tloroohe~ol ND 428 bis(2-chl araethax*;)li:et'rar,t I40 
2 -4-dichl orookenol YE . 529 hexaeh1 orobu tadf tne NO 
2.4-dieethy?ohe~ol ND 538 hexacS1 craetc? ooe5 :2die9e ND 
2-ni troohenol ND 548 fsoohomne HD 
4-ni Eraohen01 ND 5 nacht??al e9e NO . 

I- 

1 2.4-dinf troohenal ND 563 n i  t robtn~ef ie NP . 
. - I  

4 . 6 - i i n i  tro-9-crasol m 61 0 n-nf t r a s ~ d f t e  thy 1 ami ne ND 
o t n ~ c h l o r ~ o h e n o l  - ND II 

628 N-ni trosodf ohen? 1 amine ND - 
4 gheflol NQ 638 N-nf trosadf-n-woav\ mine ~n.... - 

668 b i s ~ Z - e t ~ y ? h c x ~ l l o h ~ ~ a l a " k  :P - - 
678 bufyl b e x y l  chthalab ND 

BSEfl4EUTRAL COi4?OUNOS 
628 df-n-bu2fl ohthat ate Nb 

actnaoh them ND 698 di-fl-octyl ohti idlate ND 
berrzidine ND 708 dfethyl ohthatate ND 
1 .2.4-2richlaract~i~~e ND 710 dfcethvl ohthatate ND 
htxachi  oracc~zene wn 729 be?to( a)  cnthracrne ?ID 

1 hcxachl w o e  thane ND 738 bcata( a 1 oyrene! ND 
1 bis(2-cnloraethyl )ether ub 748 3.4-benro fl uoran tfiene Nb 
1 2-cal orona~hthal ene ND 758 benzo(k) fluoran ZSene ND 
1 t ,2-dichlorobt.rlztnt ND 768 chrfsrne ND 
1 1.3-dichlorobentrne ND 778 acesaoht'ryl tne NO 
1 1.4-dich'lotobeilrrnc ND 788 an thrrcgne ~ r )  

j 3.3-dichlorobcnzfdf nc Nb I 798 bento( ahf )aery1 ene ND 
; 2,Q~dtnifrototue~e ND 800 fluorane ND 
1 2.6-dini tro to? uene ND 8t 0 phenan thrcnc wn 

1.2-dfd1eny 1 hydrat ine ND 820 d l  benza( a. h 1 an thfac~ac NO 
: n uoran them ND 838 indcnot 1 .2,3-cd ) o V ~  UP 

1 4-chf araohenyl ohegyl ether ND 840 pyranc ND 
-aha 

ND = Not dettcted 
1238 2,3,7,8- tc  trachlorod~benz~- 

p-diox in NO 
P l A  - not applicable 

Reported by: f l / [  
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G C ~ J _ P ~ C V  k Slillc:, I n c  

pH MWSYWZNTS OF :?ATE3 SAXPLZS 
COLLiCTED FE1OM MONITOR E L L S  

AT T > i  Ui4DFILL =EA1 

Well Number 

LF-I 

LF-2 

LF-3 

LF-4 

LF-5 

I S - 6  

LF-7 

LF- 8 

LF-9 

LF-10 

SLF-1 

SLF-2 

D L F - 1  

Measued at the t h e  of sample collection. 



APPENDE 1-2 

Closed Landfill - Test Pit Observations/Logs and 

Analytical Data 

(Source - Reference 17) 
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Ground Wmtcr Proitcllon DIvlmlon 2600 81.111 S l r t c t  Colurnbfr, S.C. 29201 (803)  758.S213 W l t r r  WII R u o r d  

4 OWNER OF WELL 
Mdrcsr Charleston Naval Base 

I L O C A r I O N Q t  WELL 

I Cauniy: Charleston syslcm Hafnc. CSY-m-3 

1 1700' southwest of  B a i n b r i d g e  and ~ollanf 

See Attached 

rown S i l t y  Sand - .if I .S --- --- -- 
I I 1 Gray Sandy Clay ( 1.5' 1 2 '  - 
I Brown S i l t y  Clay 1 3.5' ( 5 . 5 '  

Gray Clay i 2 '  1 7 . 5 '  
--.-.--- - 

! i 

1 . 2 '  - 5.5+ 
lusm rn 2nd r1re.1 d nemneal 

3. REMARKS 

Tclc lme NO. 

Engmcn 
Aadtcs~ Saussy Engineering 

230 Habersham Street 
Savannah, GX 31412 (912)  223-5103 

fclcphorc No 
O.r~c 91 * ,1 r . l  U4-1 1 - 

( j &I,,.( n o 1 . 1 . ~  L 1 .I,:$w~I Bercnl I o*,, 
[ j A,, I I ~ I , L * ~  (2 Oemvctn [2 C~I , IC I Q ~ I  (,loll*.+ 

.- 
? U S E  

S t o t l C ~ , : c  1U Len5"' - - - - - - -  3 
I I . 1 .  a .  5 5 I [  t4OTE: MULTIPLE SCRE 

- -  ' 1. .1.*11 ., USE SCCOHO SHEET 

r~.closcl &>lo - .  -.- 
10. S T A T I C  w . \ r E n  L E V E L  

1.2'  - 11. t,~ro,., IJnn : ~ l # l y . c  1 1 : ~  26  r - o ~ , r  - --- ----.-.---.- - 
1 I. PUr-if'INC L E V E L  Bclav. ~.r-.rc :s~,lacc 

tnwat lca trgmi . 5  t t . t o  5 - 5  - 1: 

E t l @ c t , r ~  IV:C 0.513 yna lo rm~ Iv  cocr*mc.t,nf 1 - 466 
~ W Z L L  ~ n o u r e o ~  Q ~ c I ~ : , o  

 cat Cement  0 Sanrd ~ e - * * . r t  G ~ ; n r . * c + a  ~ t - * . *  0- 
~ m r r t r  ~eovrr 0.5 I (  lo surface - - - - - - - - -  ------ 

I S  NEAnEST M U K E  OC W S S . I L i  C3:lIA'.!l::t-ilC:t *-+I - -*:: , 
tuo* WCII CIS..-'~Z:+C .( cc Tree 

a ~ e t  trnrlls*..l 

lyyp~.~;~;w;;;;;le 

~ ~ u * ~ ~ m e  

0 Rcciqaroca~i,ng 5 C e n @ * ~ l u r n d  - 
i 7. W E R  WELL CONTAACTOR'S CERTIFICATION: ~ h i r  ,ntl was drilled urda my ened 
mtw I%S ccmn I ~ W  10 lh. ~ e s t  01 mr a d  bdq053 E. Lindsay 5 
~EGISTERE ( k a r d i w ~ ~ b e r  Greensboro. NC- 27 

ADDRESS 
N- A/-- _ . -  



n LHnuLirrfi ucrAn I M t N  I U)- HEALTH A N D  ENVIRONMENTAL CONTROL 
Ground Water Pfotacilon Dlvlalon 2600 Bull Street Columbia. S.C. 29201 (803)  758-5213 

Water %II'Rwatd 
4. OWNER OF WELL 

A ~ ~ ~ C S S  Charleston Naval Base 

I 

I .  LOCA 1 'ON 01. WL: I.L 

County: Charleston svt~em Nsne:  CSY-RB-L 

1500' soutwest of Bainbridge and Holland 
S r r r e l  arl.lrrrr & Celv 0' Welt LOc.~t,rrm* - --.- -- --.--. .... . . . * _  . -  -. _ - . _ . - _  
Sb clclr A t a t .  ~ S C C  ca.wr>~#lc ovr 11.1ch J 

See Attached See Attached 

i 

7. C U i T f N T .  S A L : V L E S  a rrim ::o 

~corr tsvtrc .%l  Lops 

FOfIhIATl0:t 0ESCR;PTIO:r 
..- 

I 
, 

u t  Rrovn Sandy C l a v  ! 2 . 5 '  
I 

W i th  Organics 1 ----.---.-.- I 
! 

I 
I I 

TclcnIiocle No 

Enpccr  , - 
Address S~USSY Engineering 

230 Habersham Stree t  
Savannah,  GA 31412 (912) 223-5103 

TC~CP~OIIC Elo - 
5 .  WI I.L nt 1.1 t~ ~ C , , ~ . . ~ , ~ ~ ~ ~ . . , ~ I  u.ate sta, ICII ~ 4 - 1  1-3 1 

- . . 
A # -  11n1.1m v (J ~4 ,,.,.,, C Cac*lc ton1 1.1 OI+... 

*- 

I ,  use: 
rj Do,tl.-,ltt: 1. 1 p,,tal.4. ~ ~ ~ U I I ~ V  l'c,.m,l No ---. - 11 .--.,m n l *v~q. t lm<l  YJ a,? ~ n o u r i ~ ~ o , n ; t t ~  U c a . - - .  

------. 

PVC 2" 

I S.!I nr?~.-#ccn . ? ~ ,  . I 7 7 ~t )~OTE: MULTIPLE ~ ~ A E F  

- -  +: .11*11 
- ! t .  USE SECOHO SHEET 

InstaMOd 1.0- 
L - 2  

i t .  ca I . >  - I t .  

E 1 lectrvc I,:* unrieenr.r., c:ctI~ere.\r 1.666 
I J . ~ - , L C C  G W O V ~ E O ~  @ ~ a r O x o  

~ e r t  ~ c m r n t  (7 Sand Ce..aum~ ~ o n c * * c r  G Other t- i 

~5 rrEnnESf SCuflCE 3' P O S ~ : ~ C E  COr1lnt.!r::%TIC:4 * - I ,  : ..-:.* 
7 .;oq ficn elslr1cc:.: 0 vcr  1 v m  

ucon c:-:'?!.cq I- 1 ::', &.-c,,nl ---- -- 
16 P U h l P  D a ~ c  lrttr~ll . !n - -- not .m*laal~.&-= 

. .id 

I] 1 ~ 1  tderul 0 Rceisaroca~n.g 5 C * n l * t l u p ~ I  - 
I?. W E R  WELL CONtRACTORS CEflTIFlG\TRW This w d  4 s  4- M e t  m, 3" 

.nd I* rcmn ir IILM IO tho ~ C I I  01 my *mwlcQqa and be6a1053 E Lindsa:: S 
REGISTEAEP 
BUStNESS hardin-Huber AMIFES Greensboro, NC 27. 

4 - -  - G r C  



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Ground Water Prolectlon Dtvirlon 2600 Bull Stteel Columbia. S.C. 29201 (a03) 7 ~ ! - 5 2 t 3  Water W d l l ' R e ~ ~ t d  

4. OWNER OF WELL. 
Mdrcss  Charleston Naval Base 

: 1 I I 230 Habersham Street 

, COCA1 I O N  OC' WELL 

) 800' s o u t h  of  Holland and Bainbridge 1 

TcIep(Yme Na. 
Engmecr 

U W 

' 1 HICKIdESS UEPrH TO 
FORMATION OESCRlPTlON Of 6OTTC)t-i Oc 

Icountr: Charleston --- - t PIW- Address Saussy Engineering 

rown-Black Silty Sand 1 3' 1-JL 
I 1- I ( T o p s o i l )  I I -- 

- 

Savannah, GA 31412 (912) 223-5103 T c ~ c ~ o I ~ ~  KF 
'A. W l  L L Qt  1'7 II (C,bta,,,~a.t~.t~l D.rtc SIA.IC~I U 4 - 1  1-91 

*- 

I U S E .  

I 1 -  ] PI~I*I.C S~OVIIIY Pc.v**I NO --..- - (3 .-ma.,.. 

[2 I , V , ~ I . ~ I ~ O ~  A,, Cnevtteo*o.*lmrq /Jc-.--.- 

I ll..,.,, , 
I Fle,;h~ A l ~ o w ~ ~ / L l ~ ~ l ~ v ~ v  

~ v r b c  [JPVC I : S,r.:sn.r O t t  . .- 

- - -  . 

7 I ,  PVC 

- -  1 I . I r - l l  - USE SECOt40 SHEET 

S O ~ Y C  hnalyr.r U y e r  ~PI . *J I~  mcroral QUO - - --- ------ *-- 
1 0  STATIC e..trEn L E V E L  

a? r I. IJ.:,~,., larrd :.I.~JI:c rlrr* ? c  * * c u r *  -- -- - 
1 I .  PU'71Plh'G L E V E L  Bela*.. Lamd S-rrtaeq 

! I .  *f  t e e  .- 4 .  aun>avv-~ G ?  '.! 
Tar, Trash, Sand i 4 .  5 7.5 I 1 ~ ~ ~ e ~ E  ~ P W I , ~  e . ~ c ~ a s * ~  ~J.I. 

1 

(us. r Yna strcer 11 neancal I 
3. REMARKS 

T , . ~ +  ~ :c ' lc ts~c!z~ :~c  Cl V C S  T v u e -  
uoon carj!.:::Cn G ':* 4.-0,*.,1 
f-- -- 
16 P U M P  Oalr l#%s:r~ l .?n  .- - nor ~ r a s t a l l ~ r ~  .%.U 

L ] JEI ( f lerol  0 Rc:io,o<~t.,rq 2 Cenor*lug;ll - 
17. WATER WELL CONTRACT~R'S CEATIFICATIC:I. This WU was bW vldm my Ciregtf 
* ~ l * ~ f ~ ~ * ~ ~ 1 M b C 1 0 t r n ~ ~ ~ d ~ ( a n d t ~ 0 5 3  Em Lindsay S 
REGlSTEflEa 
BUS,NESS &rdip$tuber ,, Greensboro, NC 27. 

ACDRESS 
N m m  1 k *- II -- 



Ground Water Plolrcllon DIvlrfon 

. . .  .- ., t - g r I - r L t -  ~ H L  LUN L nuL 
2600 Bull S l r r8 l  Columb18. S.C. 29201 (103) fS1-5213 Water Wll A u o r d  

4. OWNER Of WELL 
M c s r  Charleston Naval Base 

I .  L O C A l  I O N  0 1  WE 1.C 

t"mr Charleston syslcm N r m :  CSY-FFBJ-I 

1 1500' south of Holland and Ba inbr idge  I 

See Attached 

I 1 
2. C U T T I N G  SAhlPLES 

CCOIIJ~V~*CJ~ Log$ 0 ye, ~ ~ I c ~ s ~  V*CInwl  

FORMATION OEStnlPTlON 

Brown S i l t y  Sand I- - 
Black S i l t y  Clay I---- - 

1 4.5+ ( 7.5 

I I 

Tclenhone No I 

Eng-ecr 

L a e r r  S a s s y  Engineering 
230 Habersharn Street 
Savannah, GA 31412 (912) 223-5103 

TCICW~H.  N g -  

5 W f  t.L 111 1'1 14 (~,I.*,~,I~~*.,II o.st,. Sll.,,.,l U4-1 i - y  ;)I 

- - .  ..!15. ... . *--...-..- ( I .  .-. .- - ._ _._ - ~ o t r  C=,*IUI~IC~I 04-1 1-91 - - 
Ii [ J &$,,.I nnt.,~* 11 .I,.~W,~ BO,P,* 1 ) O.#S - 

( ] n., 18nc.lrr 1 J u.lr*.:ev I o n  1.1 ~ r * u r ,  

-- 
J .  USE. 

rJ Dnrsmrs~br 1 %  ] PIII-III: Sl#lr l#ly f'c~,ntc N o  ---..* -. ~ 1 - - . . , 4 . .  

(1 I P , P ~ . ~ I I O ~ ~  [J A,, Cvtr~~at~o~r.otq oc0 ...-.... 
t i  T C . ~  wer+ u - - * .  . . -  _.. . .. --. .-..- ----....-- *---  - --- ----I-. _. . . .- - _ *  _ -  _- _- 

II ~ A S , - I ;  kl rjt,r.*r~a?rt (I] Walrtctr ' 
I ll.i... 0 l ~ e # g l b l  At,orr.lllr.ln\v 

T va~r. ~ ~ P V C  [ ] I .  I s,,, :,Jt.r 0 . - t a 

(J~anrr  ~ O T I - C *  K.:.,I.I - - - -- 111' ' 1 1  

2 t., I,, -2-. 5,. tlel*?l, . -- ! O . W ~  ~1koc  7 [1] * r r  [2 ,.a 
.I, I,, 11 4WI:lri *--.-* - .- - - - I _ _ _ - - .  -------- 

9. S C r l E C p J  
3 'I 

I ~ I ~ c . - P ~ C  ,.a a*.-, = 
slel,G,.,:c 10 L = - 9 1 1 ' - - . - -  5 ' 

2. 3 ser nrtrvccr. 3 t I .  f r  NOTE: MULTIPLE SCREEN 

- -  1 1  . w a l  
USE SECONO SHEET 

Slcrc AnaIvs-s a v e r  IFl..asd P~*c )os@~ &n ----- ----- - - .  --- - 
to. S T A T ~ C  \-:ATE n L E V E L  

1 75 11 ("?lo,., '.,"<I : a ~ t I * : *  *IIc, 2.I I~OYI, -- - -- ----.---.- - 
t 1 CUh1PING L E V €  L Orlot-. c.lm*n S ~ r . I x e  

tnttaltcct (tom {I. to 7.5 I I 

E l  t.er~re salt un+tarrnatv CO.II.C~CIIT -1.466 

I 4  W L C C  G R O U l E O '  O ~ Z I ~ N O  Bentonite 
Neat Cc-wnc a Sac18 Ce*r.*nr 5 Corrcttls Othe* @ ,,. . - 
belacrr F*oa*r 1 .5- r, surface $1. 

-----I - I _ - - -  ------- 
IS NEAREST SOUnCE Or POSS!3LE C O N I A U I F J ~ ~ I O N  6 - + r  :..art.*- 

rdjt man**#? . n o ~ e l  n ~ .  ,,,- 

n P -011* -. -- lcngrh 01 JV ao n ~ o ~  -- 1 1  cauactrv go" 

T Y P E  0 $ u l r * ~ c ~ s ~ u ~ o  0 Jcr l m a t ~ o - . - ~ ~  [II Turh-w 

[] 181 IO*.OI 0 R C ~ I ~ , = . ~ I I I ~  C.*I*IIU~.I - d 

17. WTEQ WELL CONTRACTOR'S CER7lFtCATlOt~ Tbs wed was C l b d  undar m) 
'n 

a d  IM t ~ p n  o ~ru b lno MY d my kmm-hdge and bCL.qO53 E . Lindsa, _ c . 
REGISTERED dardin-Huber Greensboro, NC 274( 

AOORESS 
a x  



CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

Laboratories, Inc. FORT LAUDERDALE SAVANNAH 

WESTINGHOUSE 
TP-2/TRAIN. CNT. 
0 0 2 - 0 4 1 2 9 1  
04 /12 /91  
04/11/91 
SOIL 
DIRECT EXPRESS 

DATE REPORTED: 
EPA: 

FL DRINKING WATER: 
FL ENVIRONMENTAL: 

GEORGIA : 
SOUTH CAROLINA: 

A C ~ A  RESULTS 
______-_______C____-----------------------------------------------  

LEAD, T 
ARSENIC, T 
BrnIUM, T 
CADMIUM, T 
CHROMIUM,T 
SELENIUM, T 
MERCURY, T 
S I L V E R ,  T 
EPA 8 2 4 0  
EPA 8270 
pH OF SOLID 

1 7 0 . 0  MG/KG 
4.60 MG/KG 
3 5 .  MG/KG 
. 2 0  MG/KG 
1 1 . 0  MG/KG 
. 2 0  MG/KG 
<0.1 MG/KG 
q0.1 MG/KG 
NEGATIVE 
POSITIVE 
8 . 0  

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

D.W. 
D.W. 
D.W. 
D . W .  
D.W. 
D.W. 
D.W. 
D.W. 

DONALD s . MCCORQUODALE , JR . PH . D. 
MICROBIOLOGIST 



hboratorier, Inc. FORT LAVOERDALE SAVANNAH 

CLIENT:  WESTINGHOUSE -CERTIFICATIONS-  
SAMPLE: 002-041291/ TP-2 TRAIN. CNT. #219 EPA: #FL095 

DATA FILE: >41615: :D4 FL DRINKING WATER: # 8 6 1 4 4  
DATE REPORTED: 4 / 1 7 / 9 1  2:28 FL ENVIRONMENTAL: 8E86006 
DILUTION FACT: 5 . 0 0 0 0 0  GA # 828 

SC # 96015 
EPA METHOD 8 2 4 0  

PURGEABLE ORGANI-CS - SOILS - 

U S  Wo. PARWTLR - - - - - - -  --.-----. 
67-6.1 ACETOWE 
75-05-8 ACETONITRILE 
107-02-8 AtROLElli 
107-73-1 ACRYLONITRILE 
71 -43-2 BENZENE 
100-44.7 BENZYL CHLORIDE 
75-27-4 BROIQ1lCHLOROnETHAWE 
75-25-2 BROlOFaRH 
74-83-9 B R M E T  HAWE 
78-93-3 2-BUTAWOWE (UEK) 
75-15-0 URBOW DIUILFIDE 
56-23-53 CARBON 1 ETRACULOR IDE 
108-90-7 CHLOROBENZEWE 
124-48-1 CHLOROOIBRWOnEfHAME 
7!5-00-3 CHLORCKTHANE 
1 10-75-8 2-CHLOROET HYLVINYLETHER 
67-66-3 CHLOROFORM 
74-87-3 CHLOROWETHANE 
96-12-8 1,2-0IBRQK)-3-CHLOROPRO 
106-93-4 1,2-DIBRWTHANE 
74 - 95-3 D I BR-T MANE 
764-41-0 1 ,4-DICHLORO-2-BUTENE 
75-71-8 DlCULORQIIFLWROlETHANE 
75-34-3 1,l-DICHLOROETHANE 
107-06-2 1,2-DlCHLIIRMfHANE 
75-35-4 1.1-OICHLOROEYHENE 

CONCENTRATION 
(uq/kgl -.----.------ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 - 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

+MDL 
(ug/kg) CAS NO. PARMETER 
.*__._ .I--"-- ----I**.. 

5 -00 95-50- 1 0-0 ICHLOROBENtENE 
10.0 541 -73-1 m-Dl CHLOROBEWZENE 
80.0 106-46-7 p-Dl CHLOROBEHZEWE 
20.0 156-60-5 trans, l ,Z-OICHLbROETHEHE 
1-00 78-87-5 1,Z-D I CHLORWRWME 
1.00 10061-01-5 eis,l,3-DICHLOROPROPENE 
1 .W 10061-02-6 trar,l,3-DfCHLOROQROPENE 
1.00 100-41-4 ETHYLBElZENE 
5.00 591 -78-6 HEXANE 
10.0 78-83-1 lKIBUTYLALWmK 
5.00 15-09-2 METHYLEHE CHLalDE 
1.00 1w-10-1 4-METHlL-2-PENTAlrOWE 
1.00 109-06-8 2-PlCOLINE 
1-00 110-M-1 PYRIDINE 
5.00 100-42-5 STYRENE 
5.00 630-20-6 1 ,l ,I ,Z-TETRACHLORaETHANE 
1.00 79-34-5 Ill ,2,2-TETRACHLOROETHANE 
1.00 127-18-4 TETRACHLOROETHEIE 
1.00 108-88-3 TOLUENE 
1 .OO 71-55-6 1,1,1-TRlCtlLOLtOLTHAlE 
1.00 79-00-5 l,l,2-TRICPLOLIETHAIE 
5.00 79-01-6 TRICWLOROETHENE 
5.00 75-69-4 TR I CHLOROFLUOROlETHANE 
1.00 96- 18-4 1,2,3-TRICUL~OPROPAHE 
1-00 ma-05-1 VINYL ACETATE 
1.00 75-01-1 VINYL CHLORIDE 

1330-20-7 TOTAL XYLENES 

CONCENTRATION 
(ugfkg)  --------*.-.. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

u 
* ACTUAL DETECTlON LIMIT WETHOD DETECTlOM L I M I T  % DILUTIW FA, 
'* - BELW IIET1IQ) DETECTION LIMIT (A value of 0.0 = W L )  



Laboratories, Inc. FORT LAUOERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 002-041291/ TP-2 TRAIN CNT #219 EPA: #FL095 

DATA FILE: > 4 8 1 1 A : : D 3  FL DRINKING WATER: # 8 6 1 4 4  
DATE REPORTED: 4/17/91 2:37 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 100.0000 GA # 828 

SC # 96015 
EPA METHOD 8270 

c 
-NEUTRALS AND A C I D S  

CIS NO. PARMETER - - - - - - -  - - - - - * - - -  
(uq/tg) ( ~ / k g )  --._.___-l___ ..__-- COWCENTRATION 'CIDL 

83-32-9 ACE NWHTHENE BCC)L 0.50 U S  Yo. PARAMETER (ug/kg) 
- - * - - * . - - - * - -  

(ug/k9) ------... 
208-96-8 ACZNAPHT HYLENE BmL 
98-86-2 ACETOPHEWWE BWIL BWt  1.00 290-03-3 DEMETW-o 

309-00-2 ALDRIN BWOL BMDL 1-00 0'50 126-75-0 DECIETOW-b 

101-05-3 ANfLAZINE BWL BHDL 1-00 2303-16-4 cis-DIALLATE 

62-53-3 ANILINE B10L BPaL 1 -00 2303- 16-4 trans-DIALLATE 

120- 12-7 ANTHRACENE B~QL #I(DL 1.00 : 53-70-3 DIBEYZO(ah)ANTYRACENE 

12674-11-2 ARDeHLOR-to16 BKlL BMDL 1 .OO 00 132-64-9 DIBEPZOFURAN 

111W-28-2 AROCHLOR-1221 BlYIL BlOL 1.00 5:MI 84-74-2 D l  -n-BUTYLPHTHALATE 

11141-16-5 AROeHLOR-1232 BE01 BMlL 5 .OO 117-10-6 DICHLONE 

53469-21-9 AROCHLOR 1242 BWL BlOL 1 .OO 5 00 95-50-1 1.2-DlCHLOROBENZENE 

12672-29-6 AROCHLOR- 1248 W L  5:00 541 -73- 1 1,3-Dl CHLOROBEMZENE BlOi  1-00 
11097-69-1 AROCHLOR-1254 BCOL BWIC 1-00 106-16-7 1.4-DICHLURO0ENZENE 

1 1096-82-5 ARaCHLOR- 1260 BlOL 8101 20.0 : 91-94-1 3.3-DICILOROBENZIDINE 
86-50-0 AZINPHOSMETHYLUGUTHION" llCOL 5 .OO 120-83-2 2.4-DICHLOROPHENOL am1 20.0 

q1- 27-9 BARSAN BlQL 5.00 62-73-7 OICHLORMS BWL - 5-00 

2-87-5 BENZIDIIE BCOi B~OL 5.00 20.0 141-M-2 DICROTOPHUS 

65-85-0 BENZOlC ACID W L  BHOL 2.50 25.0 60-57-1 DlELDRlN 

56-55-3 BENZOCa )MTIIRACENE BK)L RWlC 1.00 04-66-2 OIETHYLPHTHALATE 

205- 99-2 BENZO(~)~LUORANTHENE BlDL BmL 2.50 Oa7' 60-51-5 DIHETHOATE 

207-08-9 ~EWZO(k)FCWRANTHEME BWL BlOL 2.00 : 105-67-9 2.4-DIMETHYLPHENOL 

191-24-2 BEWZO(ghi )PERYLENE EmL BCOL t -00 131-11-3 OIMETHYLPHTMLATE 

50-32-1 BEWZO(a )PYREME B ~ L  BlOL 10.0 : 528-29-0 m-DINITROBEN2ENE 

106-51-4 p-BEWZ0WtNONE BCOL B ~ L  40.0 534-52-1 C,6-DINITRO-2-METHYLPHEI(Ot 

100-51-6 BEWZYL ALCOHM BCOL OWL 10.0 '.O0 51-211-5 Z,4-DIWITROPHENOL 

319-84-6 BHC-sipha B ~ L  laoO 1 .OO 121-14-2 2,4-DIIITROTOLUENE B MIL t0.O 
379-65-7 BHC-k ta  BrOL 1.00 BnDL 10.0 606-20-2 2.6-OINITROTOLUENE 

319-86-8 BHC-dt i ta 3MDL BHDL 5 .OO 88-15-7 DIWOSEB 

58-89-9 BHC-gwmr ULINOAIIE~ WL BHDL 2.50 122-39-4 DIPUENYLANINE 
111-91-1 ~~SC~-CHLOROETHOXY)METHAWE BmL O 0  122-66-7 1.2-DIPHEWILHlDRAZIYE 8W1L 5.00 

111-44-4 BISC~-CHLOAOETHYL)ETHER BCQL 1.00 am1 5.00 1'00 117-64-0 Df-n-OCTYLPHTHALATE 

39638-32-9 BISC2-CHLOROImR(3PYL)ETHER BlOL .OO 298-W-L D 1WLFOTON BM)L t.OO - B~S(~-ETWYLHWLIPHTWALATE BmL , .OO 959-98-8 EHDOnrLFAN I B ~ L  5.00 

101 -55-3 4-0RWODIPHENYLETHER BnDL BmL 5.00 33212-65-9 ENOOSULFAN II 

1689-&-5 U l Q l a X Y ~ l t  BW)L W L  5.00 1031-07-8 EYWIULFW SULFATE 

as-&- 7 gUTYLBEN2ILPHTHALAT E 35M 1.00 BlDL 5.00 72-20-8 ENDRIN 

2425-06-1 UPTAFOL BlDL 5-00 ENDRIM KETONE BMDL 1.00 
133-06-2 W f A H  8W)L 2.50 2104-64-5 EPN -1 1 .OO 
63-25-2 CARBARYi BIOL 563-12-2 ETHlON BlOL 1.00 
1563-66-2 CARBOFURAW f f l L  1 .OO Be01 1 .W '.OO 52-85-7 FWHUR 

786- 19-6 CAR~~PHENOTHI~W WL nm~ 1-00 1.50 55-38-9 FEUTHIOW 

57-74-9 CHLORDANE BlbL .OO 33245-39.5 FLUCHLDRALIN BCOL 1 .OO 
470-90-6 CHlgRFEVINPHOS BWDL 86-73-7 FLLURENE 8W)L 1.00 
106-47-8 4-CHLOROANlLINE BlDL BlOL 1 .OO 76-44.1 HEPATACHLOR 

510-15-6 CHLOROBEMZILATE BWIL : 1024-57-3 YEPTEILOR EPOXIDE BCYlL 1 .OO 
59-50-7 4-CHLORO-~-METHYLPHEMoL BlQL %I01 1 .oo 1 7  HEUCHLOROBENZENE 

91-58-7 ~-CHLORONAPHTHALENE -1 BHOL '1 -00 87-68-3 HEXACHLOROBUTAD 1 ENE 
05-57-a 2-C~L~ROPHENOL BlDL '0° 77-47-4 HEUSHLOAOtlCLOPENTAO I EWE BMDL 1-00 

'05-72-3 4-CHLORQIIPHENYLETHER BlOL B ~ L  1.00 67-72- 1 HEXACHLOROETHAME 
4-0? -9 CHRYSENE W L  lSo0 123-31-9 HYDROWINWE BCDL 1.00 

~ 6 - 7 2 - 4  CDUUPH[K BmL :::: 193-39-5 IMDENO(~,Z.~-C~)PYRENE 6 m L  1-00 

m 0 - 1 7 - 6  CRO~OXYPW W L  465-73-6 I S Q l R l l  W L  1 -00 
72-54-8 p'p* -000 m L  s-OO 711-59-1 ISCIPH(IR0NE BlDL 1-00 
72-55-9 p ' p l - ~ ~ ~  BW)L '00 143-50-0 K E W ~ E  BmL 1-00 
50-29-3 p r p d - ~ ~ l  BWDL 5.00 '0° 21409-90-5 .,. , , -A-. LEPTOPHOS -em.--.- BCOL 1-00 



biboratorias, Inc. FORT LAUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 002-041291/ TP-2 TRAIN CNT 8219 

DATA FILE: >4BllA: : D3 

EPA METHOD 8270  
BASE/NEUTRALS AND ACIDS 

CONCENTRAT I ON 
CAS No. P M T E R  (u0Ik9) 
..1--.. .----*--. .--*---.*---- 

72-43-5  C1ETHOXYCHtOR-p'p' W L  
90-12-0  I-METHYLNAPHTHALENE 380 
91-57-6  2-METHYLNAPHTHALENE 560 
298-00-0  METHYL PARATHION BHDL 
95-48.? 2-METHYLPHENOL u ~ - t R E S O t "  BHDL 
108-39-1  3-METHYLPHENOL Ym-CRESOC" W L  
106-44-5  C-METHYLPMENOL "p-CRESDLn BbDL 
7786-34-7 HEVtNPHOS BIQ)L 
2385-85-5 MIREX B M L  
6923-22-4 MWOCROTOPHOS BMOL 
300-76-5 NALED BrOL 
91.20-3 NAPHTHALENE 1 0 0  
130-15-4 I ,&-NAPHTWINOWE 8 m L  
54-11-5  MICOTINE W L  
98-95-3  NITROBEIZENE BEOL 
1836-75-5 NITROFEN amt 
08.75-5 2-NITROPHENOL 8ml 
100-02-7  4-MITROPWENOL BCDL 
62.75-9 n-WITROS~IMETttYLAHINE B m i  
8 6 - 3 0 - 6  n -HI  TROSW IPHENYLAMI ME BCQL 
621.6C-7 n-NITROSQlt -n-PROPYLAHINE W L  
56-38-2 PARATHIM W L  
82-68-3 PENTACHLOROWITROBENZENE BlQt 
87-86-5 PENTACHLOROPHENOL BnDC 
85-01-8  PHENANTHRENE B W L  
1 ~ - 9 5 - 2  P~EHOL BCOL 
298-02-2 PHORATE BMOL 
732-11-6  PHOSHET W L  
13171-21-6 PHOSPHAnlDOW W L  
109-06-8  2-PfCOLIWE B m L  
23950-58- 5 PRONAnIDE BWIL 
129-00-0 PYRENE 500 
110-86-1  PYRJDIIIE W L  
13071 -79-9 TERBUFOS -1 
95-94-3  1,2,4,5-TETRACHLQOBENZEME BlDL 
961-11-5 TETRACHLORVINPHOS BCQL 
8001-35-2  TOXAPMENE B m L  
120-82-1 1.2,S-TRltHLOROIlEWZENE BlOL 
9 5 - 9 5 - 4  2,&,S-TRICHLW00HENOl BlOL 
88-06-2 2,1,6- TRlCHLOROPHENQL BlOL 
1582-09-8 TRIFLURhLIN BlOL 

MISCELLANEOUS ANALYTES 

'MDL CONCENTRATION 
(ug/kg) U S  l o .  PARAMETER (ug/kgI 
_ _ _ _ * _  --.-1-- C--.*.--- --.*--.---. . 
5.00 30560- 19- 1 ACEPHATE BHDL 
t .OO 76-06-2 CHtOltPlCRtN W L  
1.00 267S-T7-6 CHLOILNEB BWL 
1.00 5598- 13-0  CHLORPYRI FOS l~OURSBAN'a BMDL 
5.00 99-30-9 D ICHLORAN UBOTRAN'a B m t  
5.00 333-41-5  DlAZ1NOM B W L  
5.00 120-56-5 DICHLORPROP BWL 
1.00 957-51-7  DIPHENMID M L  
5.00 25311-71-1 lSOFENPnaS BX)L 
5.00 150-50-5 HERPHOS BEOL 
5.00 114-26-1  P R W R  EM01 
1.00 206-44-0  FLUORANTHEWE 590 
5.00 , 
10.0 
5.00 
5 .OO 
5.00 

page 2 of Z 



CLIENT 
SWPLE LOCATf ON 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

Laboratories, Inc. FORT LAUDERDALE SAVANNAH 

WESTINGHOUSE 
TP-5/TRAIN. CNT. 
003-041291 
04/12/91 
04/11/91 
SOIL 
DIRECT EXPRESS 

DATE REPORTED: 04/18/91 
EPA: + FL095 

FL DRINKING WATER: ; 86144 
FL ENVIRONMENTAL: $ E86006 

GEORGIA: + 828 
SOUTH CAROLINA: # 96015 

TEST RESULTS ------ ________- ............................................. 
LEAD, T 
ARSENIC, T 
BARIUM, T 
CADMIUM, T 
CHROMIUM, T 
SELENIUM, T 
MERCURY, T 
SILVER, T 
EPA 8240 
EPA 8270 
pH OF SOLID 

15.0 MG/ KG 
.40 MG/KG 
C 5 . 0  MG/KG 
.20 MG/KG 
3.5 MG/KG 
.30 MG/KG 
K0.1 MG/KG 
cO.1 MG/KG 
POSITIVE 
POSITIVE 
7.1 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT HE. 

D . W .  
D . W .  
D.W. 
D.W. 
D.W. 
D . W .  
D .W.  
D.W. 

DONALD S .  MCCORQUODALE, J R .  PH.D. 
MICROBIOLOGIST 



L8boratories, Inc. FORT LAUOEADALE SAVANNAH 

CLIENT: WESTINGHOUSE -CERTIFICATIONS- 
SAMPLE: 003-041291/ TP-5 TRAIN. CNT. f 219  EPA: PFL095 

DATA FILE: >41616: :D4 FL DRINKING WATER: #86144  
DATE REPORTED: 4/17/91 3:25 EL ENVIRONMENTAL: #E86006 
DILUTION FACT: 5.00000 GA % 828 

SC # 96015 
EPA METHOD 8240 

PURGEABLE ORGANICS - SOILS - 

CAS No. PARAMETER 
-*--a** .-----.a- 

67-&- 1 ACETOWE 
75-05 -8  ACETONITRILE 
1 0 7 - 0 2 - 8  ACROLEl M 
107-13 -1  ACRYLONllRlLE 
7 1 - 4 3 - 2  BENZENE 
1 0 0 - 4 4 - 7  0ENZYL CHLORIDE 
75-27-4 BRCWOD I CHLORWTHANE 
7 5 - 2 5 - 2  BROnofoRn 
7 4 - 8 3 - 9  BROrmrET HANE 
7 8 - 9 3 - 3  2-BUTAYUNE (MEK) 
7 5 - 1 5 - 0  CARBOW D lSULFIDE 
56-23-53 CARBOW TETRACHLORIDE 
1 0 8 - 9 0 - 7  CHLOROBENZENE 
124-48 -1  CHLOROOIBR-ETHANE 
75-00-3 CHLOROETHARE 
110-75 -8  2-CHLORMTHYLVINYLETHER 
6 7 - 6 6 - 3  CHLOROFORM 
7 4 - 8 7 - 3  CHLORWETHANE 
96-72-11 le2.DIBROnO-3-CHLOROPRO 
1 0 6 - 9 3 - 4  1,2-DlBRWOETIUNE 
74-95 -3  0 I BROnOHETHANE 
764-41 -0  l,b-DICHLOAO-2-BUTENE 
7 5 - 7 1 - 8  DlCHLORQIrFtOOROnEfUANE 
7 5 - 3 4 - 3  1.1-DICHLOROETHANE 
1 0 7 - 0 6 - 2  1,2-OICHLOROETHANE 
75 - 3 5 - 4  1 , l -D  l CHLORMTHENE 

*nDL 
(*/kg) U S  No. PARAHETER _ _ _ _ _ _  - - - - - - -  - - - - - - - - -  
5 .OO 95-50- I 0 - D I  CHLOROBENZENE 
10.0 541-73 -1  m-DtCnLOROBENtENE 
80.0 106-16-7 p - D t  CHLDAOBENZENE * 

20.0 156-60 -5  tras, l ,2-DICHLOROETHENE 
t .OD 78-87- 5 l,2-0 ICHLQOPROPANE 
1 .OO 1 0 0 6 1 - 0 1 - 5  cis,1,3-DICHLOIKIPROPENE 
t .OO 1 0 0 6 1 - 0 2 - 6  trans, l,3-DICHLOROPRUPENE 
f .OD 100-41  - 4  ETRYLBENZEHE 
5 - 0 0  591 -78-6 HEXANE 
10.0 78-83-1 ISOWTYL ALCOIlOL 
5.00 75-09-2 METHYLEYE C H L M I D E  
1-00 1 0 8 - 1 0 - 1  4-METHYL-2-PEllTANONE 
1.00 109-06-8 2-PYCQLINE 
1-00 110-86-t P Y R f O l l E  
5.00 1 0 0 - 4 2 - 5  STYRENE 
5 -00 6 3 0 - 2 0 - 6  1 , 1 ,I ,2-TETRACHLOROEfHAME 
1.00 7 9 - 3 4 - 5  1,1,2,2-TETRACHLOROETHAWE 
1.00 127- 1 8 - 4  TET RACHLOR#THEHE 
1 - 0 0  1 0 8 - 8 6 - 3  TOLUENE 
1.00 7 1 - 5 5 - 6  1,1,1-TRICHLOROETHAME 
1-00 7 9 - 0 0 - 5  1,1,2-TRICnLORQTHANE 
5.00 79 -01  -6 TRICHLDROETHEllE 
5-06 75-69-4 TRlCHLOROFLWAOnETUAME 
1.00 9 6 - t 8 - 4  1,2,3-TRIEHLOROPROPANE 
1.00 1 0 8 - 0 5 - 1  VlMYL ACETATE 
1.00 75-01 -1  v l r r L  c n t a I o E  

1 3 3 0 - 2 0 - 7  TOTAL XYLENES 

ACTUAL DETECTIW L I M I T  = METHOD DETECTIOn L I M I T  x DfLUTfON 
* BWlL - BELOU METHOD D E T E C t I t M  t I M l T  (A valur of 0.0 = W L )  



Laboratories, Inc. FORT LAUOERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 003-041291/ TP-5 TRAIN CNT #219 EPA: PFL09S 

DATA FILE: >4B12A::D3 FL DRINKING WATER: #86144 
DATE REPORTED: 4/17/91 3 : 5 4  FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 100.0000 GA # 828  

SC # 96015 
EPA METHOD 8270 

c 
a N E U T I I A L S  AND ACIDS 

CAS NO. PARMETER 
- - - - - - -  ---.----- ( ~ / k g )  (us/ka) 

-_____----I--  - _ - - _ _  CO)(CEWTRAT ION *nOL 
m - 3 2 - 9  ACENAPHTHENE BnOL 0.50 CAS No. PARAMETER (uQ/kg) (ug/kg) 
208-96-8 ACENAPHTHYFENE o.50 ------  .------- 

BWL 
98-86-2 ACETOPHENONE B13DL 298-03-3 DEHETON-o B)rDL 1 .OO 
309-00-2 ALDRIN W L  :::: 126-15-0 DIRTON-s BrOL 1 .OO 
101-05-5 AHILAZINE 8nOL 2303-16-4 cis-OIALUTE BWL 1-00 
62-53-3 ANILINE Mi01 BEOL 1 .OO 2303- 16-4 trans-DIALLATE 
120-12-7 ANTHRACENE BML : BnOL 1.00 53- 70-3 OIBEYZO(.~ IANTHRACENE 

126?&-11-2 AROCHLOR-1016 BnDL m L  1.00 132-64-9 D l  BEYZOfURAN 

11104-28-2 ARUCHCOR-1221 BWL BmL 1 .DO : 84-74-2 Dl-n-WTYLPHTHALATE 
11141-16-5 AROCHLOR-1232 BIQ)L 5.00 117-80-6 DICHLOLIE BCglL 5.00 
53469-21-9 AROCHLOR-1242 BMDL DKIL 1 -00 .OO 95.50-1 1 ,~-O~C~LOR~BENZENE 
12672-29-6 AROtHLOR- 1248 BWL BnOL 1-00 5.00 541-73.1 1,3-DICHLORaBENZENE 
11 097-69- 1 AROeHLOR - 1254 BCIDL BWL 1.00 00 106-46- 7 1 ,4-D l CHLOAOBENZENE 
11096-82-5 AROCHLOR - 1260 BnOL Ml 20.0 5.00 91-94-1 3,3-DlCHLOR00ENZIDlNE 
86-50-0 A21 NPHOS METHYL "GUTH IOU" BnDL .OO 120-83-2 2,4-0 ICHLOROPHENOL W L  20.0 
101 -27-9 BARBAN BCtDL 5 0 0  62-73-7 DICHLORWS BEOL 5.00 
?-87-5 BEWZIDINE ' BHOL 20. WDL 5.00 141-66-2 DICROTOPHOS 

5 - 8 5 - 0  BENZOIC AClD BMDL 25.0 60-57.' DIELDRIN W L  2.50 
56-55-3 BENZO(a )ANTHRACENE BnDL Elm 1.00 84-66-. DIET HYLPHTHALATE 
205-99-2 RENZO(b)FLWRAWTHENE BHOL 60-51-5 DIMETHOATE BlOL 2.50 
207-08-9 8ENZ0( k)F LWANTHENE BnOt -1 2.00 105-67-9 2,4-DIMETHYLPHENOL 
191-24-2 BEHZOtghi IPERYLENE BHDL 131 - 11-3 DIMETHYtPltTlULATE lM lL  1.00 
50-32-8 nENZO(a)PYRENE BML 0*85 1 .OO 528-29-0 m-DIN1 TROBENZEIJE WDl 10.0 
106- 5 1 - 6 p-BENZWU I NONE BtOL B#L 10.0 534-52-1 L,6-DINITRO-2-HETHYLPHENOL 

100-51-6 8ENZYL ALCOHOL BMDL BMDL 10.0 51-28-5 2,1-DIYITROPPNDL 

379-84-6 BHC-alpha BMDL BmL 10.0 laoO 121-14-2 2.4-OIYITROTOLUENE 
3T9-85-7 BHC-k ra  BMDL : 606-20-2 2.6-DlWllROTOUENE Bml 10.0 
319-86-8 BHC-delta BHOL 1-00 88-85-7 DINOSEB -1 5.00 
58-89-9 BHC-9- 8 b L I N D ~ ~ E 1 8  BMDL .OO 122-39-4 DIPUENYMINE BW)l 2.50 
111-91-1 BIS(~-CHLO~OETHOXYIMETHANE BMDL .OO 122-66-7 1.2-DIPHENYLHYDRAZIWE om1 5.00 
111-44-4 BIS(2-CHL0RDE'THYL)ETHER W L  BnOL 5-00 .OO 1 17-&-0 D I  -n-OCTYLPHTHAUTE 
39638-32-9 BIS(Z-CHLM0150PR09rL)ETHER BK)F 1-00 298-04-4 DISULFOTQS lCD1 1 .M) 
117-81-7 BIS (2-ETHYLHEXYL)PHTHALATE W L  I 959-98-8 ENDOSULFAW 1 W L  5.00 
101-55-3 4-BRWIPHENYLETHER BlOL 0'50 33212-65-9 ENOOSULFAl I I BmL 5.00 
1 u 9 - 8 6 - 5  BROXYNIL BnDL 5 loo 1031 -07-11 ENOOSULFAY SULFATE BlOl 5-00 
85-68- 7 BYtYLBENZY tPHT HALATE BlOL t -00 BrOL 5.00 72-20.8 ENORlN 
2425 -06- 1 CAPTl FOL BnOL 5.00 ENDRIN KETONE -1 1-00 
133 - 06- 2 CAPTAN BCtDL 2.50 2104-64-5 EPN Blot 1 .OO 
63- 25-2 CARBARY L BtOL -00 563- t2-2 ETHlOw UOL 1.00 
1563-66-2 CARBOPURAN BEOL SZ-85-7 FMPHUR n m L  1-00 
786- 19-6 CARBOPHENOTHIDll 6mt : 55-38-9 FENTHlON BlOL 1 .a0 
57-74-9 CHLOROAME BWL -1 1 .00 o0 33245-39-5 F LUCHLOlULlN 

470-90-6 CHLORFEVlNPHOS BW)L 1 .OO 86-73-7 FLUORENE stOL 1-00 
106-47-8 ~-CHLOROANIL~ NE BWL M L  1 .OO 2. 5b 76-44-8 HEPATACHLDR 

510-15-6 CHLOROBENZlLATE BMOL B1(IL 1 .OO 1024-57-3 HEPTACHLOR EPOXIDE 
59-50-7 ~ - C H L O R O - ~ - M E T H Y L P ~ E ~ ~ O L  BCOL 10.0 178-74- 1 HEXACHLORMENZENE BWIL 1 .00 
91-58-7 2-CHLORWAPHTHALENE BnDL 87-68-3 HEXACHLORWUTADIEWE BW)L 1 .00 
95-57-11 2-CHLOROPHEN# BnOL 77-47-4 HEXAtULaRaCYCLOPEUTADIENE -I. 1-00 
7005-72-3 & - C H L m a  1PHENYLETHER 6 m L  laoO 67-72-1 HEXACHLOROETIUNE 1-00 l M I L  1 .uo 

' 8 -01 - 9  CHRYSEHE 0fQL 2.50 123-31-9 HYDRWUImME W L  1.00 
a-n-! COUUPAOS BElDL 193-39-5 INDEMOC~,~.~-C~)PYRENE eHDL 1-00 

7700- f 7 - 6  CROTOXYPHOS 
W L  2-50 465.73-6 ISaOIlW sWDL 1.00 

72-54-8 pdpa-000 BCOL : m-59-1 I Y I l l l E  WDL 1 .DO 
72-55-9 pJp'-DUE BlOL 1-00 143-50-0 KEWwE OmL 1-00 
50-29-3 p'p'*DOT W L  5-00 21609-90-5 LEPTWHOS W L  1 .DO 

1 2 -  U L A T B I ~  1 00 



Labmatotias. Inc. FORT UUOERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 003-041291/ TP-5 TRAIN CNT f219 

DATA FILE: >4B12A::D3 

EPA METHOD 8270 
BASE/NEUTRALS AND ACIDS 

CWCEMTRAT ION 
CAS NO. PARAMETER 
I-*.--- --*I----- 

(ug/k9) 
- * * - - - - - - - - - -  

72-45-5 HETHOXYCHLDR-pt p t  BWt 
90-12-0 I-METHYLNAPHTHALENE BFQL 
91-57-6 2-WTHYLNAPHTHALENE B ~ L  
298-00-0 NETHYL PARATHION B)1DL 
95-48- 7 2-METHYLPHENOL a ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~  WL 
108-39-1 3-METHYLPHENOL um.CRESOLN BMOL 
106-44-5 4-PIETHYLPHENOL lop-CRESOLn W L  
n S 6 - 3 4 - 7  MEVf NPHOS W L  
2385-85-5 HIREX W L  
6923-22-4 MONOCROTOPHOS BEOL 
300-76-5 MALED B)IDL 
91-20-3 NAPHTHALENE 390 
130-15-4 1,6-NAPHTHWUINONE W L  
54-11-5 YlCOTlME BmL 
98-95-3 MITROBEHZEWE -BWt 
1836-75-5 WITROFEN UOL 
88-75-5 2-NITROPHENOL sWI)L 
100-02-7 4-YITROPHENOL -1 
62-75-9 n-WlTROSQlIMETHYLAHlNE -1 
86-30-6 n-NtTROSQ11PHENltAMlME sWbL 
6 2 1 4 - 7  n-WITROSaOl-n-PRWYLMINE BlOL 
56-38-2 PARATHIOW BlOL 
82-68-3 PENTACHLOROUITROBEHZEYE W L  
87-86-5 PENTACHLOROPHENOL BWlL 
85-01-8 PHENANTHRENE B m L  
taa-%-t PHENOL  em^ 
298-02-2 PHORAT E -L 
732-11-6 P ~ O S ~ E T  B ~ L  
13171-21-6 PHOSPHAMiD[ur -1 
104-06-8 2-PICOLINE BlOL 
23950-58-5 PROWAniDE BlOt 
129-00-0 PYRENE BWbL 
110-86-1 PYRfDlUE Bmt 
13071 -79-9 TERWFOS EmL 
95-94-3 1,2,C,S-TETRACHLOROBENZENE 8#L 
961-11-5 TETRACHLmVlNPWS B#t 
8001-35-2 TOWHEWE sWOL 
120-62-1 1,2,1-TRItHLOR08ENZENE WOL 
95-95-4 2,4,S-TRI CHLaROPHENOL BMDL 
88-06-2 2,4,6-TRICHLOROPHENOL BtQL 
1582-09-8 TRIFLURALlN W L  

MISCELLAMEWS AYALYTES 

*HOL CONCENTRATtOM 
(ug/kg)CASMo. PARMETER (-/kg) 
_ _ _ * * *  - * - - - - -  * - - - -* - - -  -a* . - - - - - - - - -  

5 .OO 30560- 19- 1 ACEPHATE 8Wt 
1.00 76-06-2 CHLOUPICRIN %IOt 
1.00 2675-77-6 CHLOUNEB BnOt 
1 -00 5598-15-0 CHLORPYRI FOS "DURSBAH" BIQL 
5.00 99.30-9 OICHLORW nBOTRAN" BWlL 
5.W 333-L1-5 DlAZllON BWL 
5 -00 120-36-5 OlCHt0ltPRW 6WIL 
1-00 957-51-7 DIPHEUAHID BrOL 
5.00 25311 -71 - 1 ISOFEMPHOS BrOL 
5.00 150-50-5 MERPHOS BlOL 
5.00 114-26-1 PROPUXUR %IQL 
1.00 206-44-0 FLUORAlllHENE B)OL 
5.00 , 
10.0 
5.00 
5 -00 
5 .m 
5.00 
10.0 
10.0 
10.0 
1-00 
1.00 
5.00 
1.00 
t -00 
1.00 
1.w 
5.00 
10.0 B)OL = BELW METHOD DETECTIatl LIMIT 
1.00 ACTUAL  MET^^ DETECTIOW LIMIT = DILUTION FACTOR x HDL 
1 .m 
10.0 
5.00 
1.00 
5.00 
5.00 
2.50 
1.00 
1.00 
1.50 



CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

Labora~orres, Inc. FORT LAUDERDALE SAVANNAH 

WESTINGHOUSE 
TP-8/TRAIN. CNT. 
004-041291  
04 /12 /91  
04 /11 /91  
SOIL 
DIRECT EXPRESS 

DATE REPORTED: 
EPA : 

FL DRINKING WATER: 
FL ENVIRONMENTAL: 

GEORGIA: 
SOUTH CAROLINA: 

TEST RESULTS .................................................................. 
LEAD, T 
ARSENIC, T 
BARIUM, T 
CADMIUM, T 
CHROMIUM,T 
SELENIUM, T 
MERCURY, T 
SILVER, T 
EPA 8 2 4 0  
EPA 8 2 7 0  
pH OF SOLID 

3 2 1 0 . 0  MG/KG D.W. 
2 . 1 0  MG/KG D.W.  
4 1 .  MG/KG D . W .  
3 . 1 0  MG/KG D.W. 
4 9 . 0  MG/KG D.W. 
. 3 0  MG/KG D.W. 
cO.1 MG/KG D.W. 
. 3  MG/KG D.W. 
POSITIVE 
POSITIVE 
7.4 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME- 

DONALD s . MCCORQUODALE , JR. PH . D . 
MICROBIOLOGIST 



Laboratories, Inc. FORT UUOERDAlE SAVANNAH 

CLIENT: WESTINGHOUSE -CERTIFICATIONS- 
SAMPLE: 004-041291/  TP-8 TRAIN. CNT. #219 EPA: #FL095 

DATA FILE: >41617::D4 FL DRINKING WATER: #a6144  
DATE REPORTED: 4/17/91 4:25 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 5.00000 GA # 828 

SC # 96015 
EPA METHOD 824 0 

PURGEABLE ORGANICS - SOILS - 

CAS No. PARAMETER ---.--- - . - - - I - - *  

67-66-1 ACETONE 
75-05-8 ACETOWITRILE 
107-02-8 ACROLEIN 
107-13-1 ACRYLONITRILE 
71 -43- 2 BENZENE 
100-Ck-f BENZYL CHLORIDE 
75-27-4 SROHW I CHLORWETHANE 
75-25-2 BtOnQfORM 
74-83-9 BROrmnETHAYE 
78-93-3 2-BUTANONE (nm) 
75-15-0 C A R m  DISULF 1DE 
56-23-53 CARBOW TETRACHLORIDE 
108-90-7 CHLORUEENZENE 
124-48-1 CHLORQ)lSRWETHAYE 
75-00-3 CHLOROE'fHAnE 
110*7S-8 2-CHLORMTHYLVI MYLETHER 
67-66-3 CHLOROFORM 
74-87-3 CHLOROlET HAWE 
96-12-8 1,2-DIBRW-3-CHLORmRO 
106.93-4 1,2-DIBRWMTHAWE 
74-95-3 OIBROm*rETHhWE 
761-11-0 1,4-0fCHLOI(O-2-BUTEWE 
75-71 -8 DlCHLORW I FLWROlETHANE 
75-34-3 1,l-OICHLOROETIIANE 
107-06-2 1,2-DICHtOROfTHANE 
75-35.4 1,I-DICHLOROETHENE 

CONCEWTRAT ION 
(ug/kg) 
- - - . * - - - - - - - -  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

,154.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

*nOL 
(ug/kg) CAS .No. PARAMETER __.__. -----I- .-----.-- 
5.00 9550-1  0-OICIILOROBEN~ENE 
10.0 541-n-  1 n-01 cnLOROBENZE1E 
80.0 106-16-7 p-OICnLOROBENZEYE 
20.0 156-60-5 tras,1,2-DICHLOIIOETHENE 
1.00 78-87-5 1,2-OICHLORWROOANE 
1.00 10061-01-5 cis,l,J-DICWLQROPROPENE 
1-00 10061-02-6 trans,l,3-D1CHL~OPROPENE 
1.00 100-41 -4 ETHYLBENZENE 
5.00 591 -78-6 HEXANE 
10.0 78-83-1 1 SOIlUTYL ALCOHOL 
5.00 75-09-2 IETHILENE CHLORIDE 
1.00 108-10-1 4-METHYL-2-PENTANONE 
1 .W 109-06-8 2-PI WLINE 
1.00 110-66-l PYRIDtWE 
5.00 100-42-5 STYRENE 
5.00 630-20-6 I, 1,1,2-IETRACHLOROETHAME 
1 .00 79-34-5 1,1,2,2-TETRACHLORO€THAltE 
1.00 127-18-4 TETRACWLORMTHENE 
1.00 108-88-3 TOLUENE 
1-00 71-55-6 1,1,1-TRICHLOR#THANE 
1.00 79-00-5 1,1,2-TRtCHLOIIOETHAYE 
5.00 fP-01-6 TR ICHLOROET HEME 
5.00 75-69-4 TRlCHLOIlOFLUORO(ETHANE 
1.00 96-18-4 1,2,3-TRlCHLOROPROPAWE 
1.00 108-05-4 VlMYL ACETATE 
1.00 75-01-4 VlNYL CHLMIDE 

1330-20-7 TOTAL XYLENES 

ACTUAL DETE~IOLI ~ l n l t  = nErna, ~ETECTIOM L l n I r  x DILUTION FA, 
*- WJL - BELW R E T ~  DETECTIO~I LIMIT (A v r l u  of 0.0 = WDL) 



Laboratories. Inc. FORT LAUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 004-041291/ TP-8 TRAIN CNT #219 EPA: #FL095 

DATA FILE: >4B13A: : D3 
DATE REPORTED: 4/17/91 5:12 
DILUTION FACT: 100.0000 

FL DRINKING WATER: # 8 6 1 4 4  
FL ENVIRONMENTAL: PE86006  
GA # 828 
SC # 96015 

EPA METHOD 8270 
*NEUTRALS AND ACIDS 

c 
CAS No. PARAMETER 
.--c--* - - - - - - - * -  

(ug/kg) (ug/kg) ---------.... .----. CONCENTRAT 
8 3 - 3 2 - 9  ACENAPITHEME 1 6 0  o,fo U S  No. PARAWETER t uglkg ) 

* - - - - - -  * - - m e - - - .  

165 
- - * * - - - - * -  

2 0 8 - 9 6 - 8  ACENAPHTHYLENE 
9 8 - 8 6 - 2  ACETOPHENWE BHOL : 298-03 -3  DEMETON-o BHOL 

3 0 9 - 0 0 - 2  ALORlW B m L  1 2 6 - 5 - 0  DEMETON-S BHDL 

101-05 -3  ANILAZINE B W L  2303-16-4 c i s - 0  IALLATE B r n L  

6 2 - 5 3 - 3  ANILINE BHDL 0.75 2303-16-4 t rans -D IALLATE BlQlL 

120-  1 2 - 7  ANTHRACENE 3 8 0  .OO 53 -70 -3  0 lBENZO(~h)AMTHRACE1IE B m L  

t 2 6 7 4 - 1 1 - 2  ARQCHLOR-1016 BnDL 132-64 -9  OIBENZOFURAN m L  

1 1  100-28 -2  AROCHLOR-1221 B m L  ::! 04-74-2 D I -n-WTYLPHTHALATE BnDL 

11141-16 -5  AROCHLOR-1232 BHDL 5.00 117-80-6 0 l CHLONE B m L  

5 3 4 6 9 - 2 1 - 9  AROtHLOR-1242 BHOL 5.M) 9 5 - 5 0 - 1  1.2-DICHLOROBENZENE am1 
12672-29 -6  AROCHLOR - 1 2 4 8  BlPOL 5.00 541.73- 1 1,3-D ICHLDROBENZENE B m L  

11 097-69 -  1 AROCHLOR- 1254  %MIL 00 106-46 -7  1,4-OlCHLOROBENZENE 1 0 0  

11 096-82 -5  AROCHLOR- 1260 W L  5:00 9 1 - 9 4 - 1  3.3-DlCHLWOBENZlDIWE em1 
8 6 - 5 0 - 0  AZINPROS METHYL L'CUTHIOW" BWOL 5.00 120-83 -2  2,4-OICHLOROPHENOL BWDL 

0 1  - 2 7 - 9  BARBAN ,3nDL 62-73-7 D l  CHLORMS BrnL  

2 -87 -5  BENZIDINE BHDL 141 -66-2 D I CROTPHOS BW)L 

6 5 - 8 5 - 0  BENZOlC ACID 0HDL 25.0 60-57.1 DIELDRIN @DL 

56-55 - 3  BENZO(~)ANTHRACENE 2 6 0  84 -66-2 DIETHYLPHTHALAT E 8W)L 

205-99-2 BENZO( b)FLUURAUTHEME 4 7 0  ::; 60-51-5  OIHETHOATE BlOL 
2 0 7 - 0 6 - 9  BENZO(k)FLUORAYTHEnE 4 7 0  105-67 -9  2.4-DIMETHYLPHENOL B m L  

9 2 4 2  BENZO(ghi )PERYLENE BMDL 131-11 -3  DIIIETHYLPHTMLATE U m L  
5 0 - 3 2 - 8  BENtO(a)PYRENE 2 4 0  : 528-29-0 OD IWITROBEMZENE W L  
1 0 6 - 5 1 - 4  ~-BENZWUINONE BCIDL 534-52 -1  4,6-DlNlTRO-2-kETHYLPnEHOL Em1 
1 0 0 - 5 1 - 6  BENZYL ALCOHOL BMDL : 51-28 -5  2.4-DINITIOPHENOL BrOt 
319-84-6 BWC-alpha BMD L 121-14-2 2,4-DINITROTOLUENE B m L  

3 1 9 - 8 5 - 7  B H C - k t a  B W L  6 0 6 - 2 0 - 2  2.6-OIN I TROTOLUENE -1 
3 1 9 - 8 6 - 8  SHC-de l ra  BCPlL : 5 7  01NOSEE B m L  

5 8 - 8 9 - 9  B H C - g ~ m a  U L l N D ~ E 8 0  BnOL 1 -00 122-39 -4  DIPIENYLAHINE BIOC 
1 1 1 - 9 1 - 1  BfS(2-CHLOR0ETHOXY)METHAE BI(DL 122-46-7 I,Z-OIPHENYCHYDRAZlWE emt 
1 1 1 - 4 4 - 4  BlS(2-CHLOR0ETHYL)ETHER gn]L 117-04 -0  D l -n -OCTYLPHTUUTE BlOL 

39658-32 -9  BIS(Z-CHLORO~ SDPROPYL)ETWER BnOL 298-04 -4  DISULFOTQII B lOL 

1 1 7 - 8 1 - 7  BIS(2-ETHYLHEXYL)PHTHALATE 8690 i:: 959-98-8  ENWIULFAN t BWlL 
101-55 -3  4-BROmZ,I:PHENYLETHER BW)L 33212-65 -9  EUDOWLFAN l I BlOL 

1 6 8 9 - 6 4 - 5  BROK3XYYIL BCDL 0'50 1031 - 0 7 - 8  EWDOSULFAN SULFATE em1 
8 5 - 6 8 - 7  BUTYLBENZYLPHT H A U T  E 3 3 3 0  : 7 2 - 2 0 - 8  ENDRIN BlQL 
2425-06 -  1 CAPTAFOL BWIt ENDR I N  KETONE B r n t  
135-06-2 CAPTAN BW)L : z i u - 6 4 - 5  m mt 
63-25-2 URBARYL B lOL  ,.w 563-12 -2  ETHION Ern&  
1563.66-2 UlBOFURAN BCOL 1.00 5 2 - 8 5 - 7  F W W R  0nDL 

786- 19-6 CARBOPHENO~H ION BCOL 1 - 5 0  5 5 - 3 8 - 9  fEYTHI0N BlOL 

5 7 - 7 4 - 9  CHLORDANE BllDL .W 33245-39 -5  FLUCHLORAL I N  e m L  
470-90-6 CHLORFEVINPUOS BWL r .oo 86-n-7 FLUOREME 210 
1 0 6 - 4 7 - 8  4-CHLOROAN I F  I NE W L  2.50 7 6 - 4 - 8  HEPATACHLOR B r n L  

5 1 0 - 1 5 - 6  CHLOROBENZILATE BClDL i o z e - 5 7 - 3  HEPTACHLOR EWX IDE B r n L  
5 9 - 5 0 - 7  4-CHLORO-3-METHYLPHENOL B m L  10.0 118-74 -1  HEXACHLOROBENZENE W D L  
91 - 5 8 - 7  2-CHLORONAPHT HALENE BWDL 87-68 -3  HEXACHLOROBUTADIENE BHDL 
95-51-11 - ~-CHLOROPHENOL BCOL 1.00 - 77 -47 -4  HEXACHLO@OCYCLWENTAO IENE BHDL 
3 0 5 - 7 2 - 3  c-CHLoRCOlPtlENYLETHER BcOL 1 W 67- 72- 1 HUACHLOROET M N E  BW)L 
J8-01-9 CHRYSEME 620 2:50 123-31-9 llYDR0clllINME -1 

5 6 - 7 2 - 4  CCWAPHOS BnDL 193-39 -5  lIIDEIKI(1,2,3-cd)PYRENE UIDL 
7700- 1 7 - 6  CROTOXYPHM Em1 : (65-73-6 1 l D D R l l  B m L  
72-56-8 pJpJ -000 BK)L 78-59 -1  I ~ ~ ~ E  BtmL 
72-55-4 p ~ p ~  -DOE BlOL 100  143-50 -0  I I E m E  BFDL 
5 0 - 2 9 - 3  p'pJ-DDT B m C  21609-90-5 LEPTOPMOS BWIL 



LPboratorier, Inc. FORT LAUOEROALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 004-041291/ TP-8 TRAIN CNT #219 

DATA FILE: >4B13A::D3 

EPA METHOD 8 2 7 0  
BASE /NEUTRALS AND ACIDS 

CONCENTRATION 
CAS Yo. PARMETER . .  (ug/k9) 

- - - . - * - - - - - - -  

72-43-5 HETHOXYCHLOR-p'p' BnOL 
90- 12-0 1 -METHYLMAPHT HALENE 330 
91-57-6 2-HETHYLIAPHTHALENE 630 
298-00-0 METHYL PARATHION BnOL 
95-48-7 2-METHYLPHENOL "8-CRESOL" B W L  
108-39-4 3-HETHYLPHENOL1%-CRESOL" BK)L 
106-44-5 4-KETHYLPHENOLnp-CRESOLu BWlL 
??&-34-7 MEVIMPUUS WL 
2385-85-5 MlREx BCC)L 
6923-22 - 4  WoCROTOPHOS 810L 
300-76-5 NALED BIOL 
91-20-3 NAPHTHALENE 584 
130-15-4 1,4-NAPHTHOQUINOME BWL 
54-11-5 NICOTINE 1 W L  
98-95-3 NITROBENZENE B m L  
1856-75-5 NITROFEN M L  
88-75-5 2-NITROPHENOL BlOL 
100-02-7 4-NITROPRENOL BlOL 
62-75-9 n-NITROSOOlMEYHYLAHlNE 8M1L 
86-30-6 n-NtfROSWlPHENYLAMfNE BlOL 
621-64-7 n-NlIROS#)I-n-PROPYLWINE BmL 
56-38-2 PARATHION 0 1 0 1  
82-68-3 PENTACWLORWi TROBENZENE BCOL 
87-86-5 PENTACHLOROPHENOL B W L  
85-01-8 PHENANTHRENE 1 100 
108-95-2 PHENOL BeOL 
298-02-2 PHURATE B#rL 
732- ? 1-6 PHOylET BCOt 
13171-21-6 PHOSPHAMIDON B m L  
109-06-8 2-PICOLlNE M L  
23950-58- 5 PRONMIDE BlOL 
129-00-0 PYRENE 1290 
110-86-1 PYRIOINE mt 
13071-73-9 TERBUFOS lMIL 
9s-9L-3 1 ,Z,C,S-TEflUtHLaROBENZENE BlOC 
961-11-5 TETRACHLURVINPHOS Blot 
8001-35-2 TOXAPHENE W L  
120-82- 1 1,2,L- TR ICHLORDBENtENE BlOt 
95-954 2,6,5-TRICHLOROPUENOL B lOL  
88-06-2 2,L,6-TRICULoROPHENOL BllD L 
1582-09-8 TRIFLURALIW BlOL 

*I4DL CONCENTRATION 
(ug/kg)CAS NO. PARMETER ( ~ q / k g )  ___.__ --*.a_- -*-*-.*1* 

5.00 30560-19-1 ACEPHATE BMDL 
1.00 76-06-2 CHLORPlCRtN BHDL 
1 -00 2675-77-6 CHLORNEB BHDL 
1-00 5598- 13-0 CHLORPYRI FOS "OURSBAN" BnOL 
5.00 99-30-9 DICHLORAW "BOTRAN" BWDC 
5.00 333-L1-5 DIALINOW 8Mo 1. 
5.00 120-36-5 DICULORPROP W L  
1.00 957-51-7 DlPHENAMlD BP(DL 
5.00 253 11 - 71 - 1 I SOFENPHOS BFoOL 
5-00 750-50-5 HERPMOS BHOL 
5.00 114-26-1 PROPUXUR W Q L  
1.00 206-44-0 FLUORANTHEHE 1920 
5.00 * 
10.0 
5.00 
5.00 
5 .oo 
5.00 
10.0 
10.0 
10.0 
1 .oo 
1 - 0 0  
5 -00 
1.00 
1 .oo 
1 .oo 
1.00 
5 -00 
10.0 BCQ1L = B E L W  HETtUX DETECTIW L l H l T  
I .oo ACTUAL HETHCO O E T E C T ~ W  L l n l t  = DILUT~ON FACTOR x HOL 
t .OO 
10.0 
5.00 
t.w 



Laboratones, Inc. FORT UUDERDALE SAVANNAH 

CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

WESTINGHOUSE 
TP-2A//TRAIN CNTR 
005-041291  
04 /12 /91  
04 /11 /91  
SOIL 
DIRECT EXPRESS 

DATE REPORTED: 
EPA: 

FL DRINKING WATER: 
FL ENVIRONMENTAL: 

GEORGIA : 
SOUTH CAROLINA : 

TEST RESULTS 
I-------__ ................................................... 
LEAD, T 
ARSENIC, T 
BARIUM, T 
CADMIUM, T 
CHROMIUM, T 
SELENIUM,T 
MERCURY, T 
SILVER, T 
EPA 8 2 4 0  
EPA 8 2 7 0  
pH O F  SOLID 

22.0 MG/KG D.W. 
11.00 MG/KG D.W. 
1 1 0 .  MG/KG D .  W .  
. 3 0  MG/KG D . W .  
1 5 . 0  MG/KG D.W. 
. 4 0  MG/KG D.W. 
c0.1 MG/KG D.W. 
c 0 . 1  MG/KG D.W. 
POSf TIVE 
POSITIVE 
7 . 5  

I F  YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 



laboratories, Inc. FORT UUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE -CERTIFICATIONS- 
SAMPLE: 0 0 5 - 0 4 1 2 9 1 /  TP-2A TRAIN. CNT. #21 EPA: %FL095 

DATA FILE: >41618: :D4  FL DRINKING WATER: # 8 6 1 4 4  
DATE REPORTED: 4/17/91 5 : 2 7  FL ENVIRONMENTAL: 8E86006 
DILUTION FACT: 5 . 0 0 0 0 0  GA # 828 

SC # 96015 
EPA METHOD 8240 

PURGEABLE ORGANTCS - SOILS - 

CAS No. PARAMETER -.----- -+-* - - . - -  

67-64- 1 KETONE 
15-05-8 ACETONITRILE 
107 -02-8 ACROLE I M  
107-13-1 ACRYLONITRILE 
71 -43-2 BENZENE 
100-44-7 8ENZYL CHLORIDE 
75-27-4 3ROIQIICHLORWETHANE 
7S-25- 2 BRWFORn 
74-63-9 BR-ETHANE 
78-93-3 2-BUTANONE (HEK) 
IS-15-0 Q R B N  OlSULFIDE 
56-23-53 CARBOIl TETRACHLORIDE 
108-90-7 CHLOROBENZENE 
124-48- 1 CHLORQ)IBROrWnETHAME 
75-00-3 CHLOROETHANE 
110-75-8 2-CHLOROETHYLVINYLET HER 
67-66-3 CnLmoFmn 
71-87-3 CHLOROnETHANE 
96- 12-8 1,2-DIBRW-3-CHLOROPRO 
106-93-1 1.2-OIBRWETHANE 
74-95-3 D lBROmmElHANE 
76-41-0  l,C-OICHLORO-2-BUTENE 
75-71-8 DICHLORWlFLUOtlOnETUAYE 
75-34-3 1,1-DICHLDROETNANE 
107-06-2 1.2-DICHLOROETHANE 
75-35-4 1,I-DICHLOROETHENE 

CONCENTRAT ION 
(uqlkgl 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0-0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

*uDL 
(ug/kg) U S  NO. PARAHETER 
.-*-** - - - - - - - * -  

5.00 95-50-1 0-0 1 WLORDSEN2ENE 
10.0 541-73- 1 o-0 1 CHLOROBENZENE 
80.0 106-46-7 p-0 ICHLOROBENZENE 
20.0 156-60-5 trans, 1,z-DICIItOROETHENE 
1.00 78-87-5 1,2-OICHtURWROPME 
1.00 t0061-01-5 cis,l,3-OICHLOROPRWEWE 
1.00 10061-02-6 ~~~M,~,~-DICMLOROPROP~HE 
1.00 100-41-4 ETHYLBENZEWE 
5.00 591-78-6 HEXAWE 
10.0 78-83-1 ISOBUTYL ALCOHOL 
5.00 75.09-2 METHYLENE CHLORIDE 
1.00 fw -10 -1  4-HETtlYL.2-PENTANONE 
1.00 109-06-8 2-PICOLINE 
1.00 110-86-1 PYRIDIME 
5.00 100-42-5 STYRENE 
5.00 630-20-6 1,1,1,2-TETRACHLORQETHME 
1.00 79-34-5 ~,1,2,2-TETRACHLOROETHANE 
1 0 0  127- 18-4 TETRACHLORETHENE 
1.00 tO8-88-3 TOLUEME 
1-00 71-55-6 1,1,1-TRICRLORQTHANE 
1.00 79-00-5 1,1,2-TRICHLQROETHANE 
5.00 79-01 -6 l R  ICHLOROETHENE 
5.00 15-69-4 TRlCULOROFLUOROlETlUNE 
1.00 96-18-4 1.2,s-TRICHLOROPROPANE 
1.00 108-05-4 VINYL ACETATE 
1.00 75-01-4 VINYL CHLORIDE 

1330-20-7 TOTAL XYLENES 

* ACTUAL DETECTIOH LIHI~= H E T ~  DETECTICW L l n t r  z D~LUTIOM FAL 
W L  - BELW WETHQI DETECTION LIMIT (A vrluc of 0-0 = m L )  



Labaratories, Inc. FORT LAUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 005-041291/ TP-2A TRAIN CNT #219 EPA: PFL095 

DATA FILE: >4B14A::D3 FL DRINKING WATER: #86144 
DATE REPORTED: 4 / 1 7 / 9 1  6 : 3 5  FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 100 .0000  GA # 828 

SC # 96015 
EPA METHOD 8 2 7 0  

C 
-NEUTRALS AND A C I D S  - 

CAS NO. PARAMETER 
I------ -f..----- 

tug/kg) (us /kg )  .___._ CONCENTRATIW *nDL 
8 3 - 3 2 - 9  ACENAPHTHENE B lOL  0.50 U S N O .  PARAMETER (@/kg)  

- - . - - - - - * * - - *  
(ug/kg) 

2 0 8 - 9 6 - 8  ACENAPHTHYLENE 
0.50 .-a*-.- --"'*"- 

B r n L  
9 8 - 8 6 - 2  ACETOPHENOWE 6HDL BIQ)L 1.00 0.50 298-03 -3  DENTOW-o 

5 0 9 - 0 0 - 2  ALDRIN B lOL  BCOL 1 .OO 1 2 6 - 7 5 - 0  OEMTON-s 

101-05 -3  ANILAZINE BnDL BWDL 1 .OO 2303-16 -4  c is-DIALLATE 

62.53-5 ANIL INE BE01 BWOL 1 .OO 0.75 2303-16 -4  t ram-DIALLATE 

120-  1 2 - 7  ANTHRACENE 100 1.00 0 M L  1.00 5 3 - 7 0 - 3  D IBENZO(ah )ANT HRACENE 

1 2 6 7 4 - 1 1 - 2  AROCHLOR-1016 BMDL B)tDL 1.00 1 3 2 - 6 4 - 9  0 IBENZOFURAN 

11104-28 -2  AROCHLOR-1221 B lQL  W L  1.00 : 8 6 - 7 4 - 2  D l  -n-IUTYLPWTHAUTE 

71141-16 -5  AROtHLOR-1232 M L  BnOL 5 - 0 0  1 1 7 - 8 0 - 6  DlCHLOlrE 

5 3 4 6 9 - 2 1 - 9  AROtHLOR-1242 B#)L BlOL 1 - 0 0  5'00 9 5 - 5 0 - 1  1,2-D ICIILOROBENZEIIE 

1 2 6 n - 2 9 - 6  AROCHLOR-1248 BnOL : 5 1 1 1  1.3-DICHL01PENZEYE BFOL 1.00 
11 097-69 -  1 AROCHLOR- 1 2 5 4  B m L  B WDL 1 - 0 0  1 0 6 - 4 6 - 7  1 ,4-DICHtOl l~ENZENE 

1 1096-82 -  5 AROCHLOR - 1 2 6 0  g l O L  B U l L  20.0 : 9 1 - 9 4 - 1  3.3-01CHLOI06EYLIDIME 
8 6 - 5 0 - 0  AZlNPHOS METHYL "GUTHION" B W L  5.00 120-83 -2  2,b-DlCHLOROPHENOl Bml 20.0 

3 1  - 2 7 - 9  BARBAN BNDL BWOL 5.00 6 2 - 7 3 - 7  DICHLORWS 
1 2 - 8 7 - 5  BENZlDlNE B l D L  W L  5.00 i0= 1 6 1 - 6 6 - 2  D IC IOTQ105  

6 5 - 8 5 - 0  BENZOIC ACID B lDL  25.0 6 0 - 5 7 - 1  DIELDRIN l M I L  2.50 
5 6 - 5 5 - 3  BENZO(r)ANT HRACENE 230 BlQL 1 - 0 0  8 6 - 6 6 - 2  OiETHYLPHTHALATE 

205-99 -2  BENzO(b)FLWRANf HEME BMDL B m L  2.50 ::: 6 0 - 5 1 - 5  O l l T H O I T E  

2 0 7 - 0 8 - 9  BENZO(k )FLlMJRANf HEME BCY)L 8W)L 2.00 105-67.9 2,C-OIHETHYLPHENOL 

1 9 1 - 2 6 - 2  BENZO(ghi )PERILEN€ BnDL 0.85 8WDL 1 - 0 0  '.OO 1 3 1 - 1 1 - 3  OIMETHYLPHTHALATE 

5 0 - 3 2 - 8  BENZO(a)PYRENE BW)L 520-29 -0  m-OIY 11 ROBENZENE BCOt 10.0 
7 0 6 - 5 1  * 4  ~-BENZDPUINONE BllDL B lOL  40.0 534-52 -1  4.6-DIN ITRO-2-IETHYLPHENOL 

1 0 0 - 5 1 - 6  BENZIL ALCOHOL B m L  BMDL 10.0 5 1 - 2 8 - 5  2,b-DlNlTROPHEMol 
3 1 9 - 8 4 - 6  BHC-a lpha  BnOL : 1 2 1 - 1 1 - 2  2 , 4 - 0 1 ~ I T L O T O L ~ N E  B a t  10.0 
319-115-7 B H C - k t a  8WOL I 6 0 6 - 2 0 - 2  2,b-DINITROTOLUENE BCOL 10.0 
3 1 9 - 8 6 - 8  Brit-#el t a  B m L  BMDL 5.00 88-65-7 0 INOSEB 

58.89-9 BHC-~UAIY *LIWDANE1l BIOL 122-39 -4  DlPHENILAnlNE Bml 2-50  
111-91-1 BlSt2-CHL0ROETHcXY)METHANE W L  122-66 -7  1.1-OIPHENYliiIDIAZINE n m L  5 - 0 0  
1 1 1 - 4 4 - 4  BIS(2-CHLOAOETHYLIETHER BCOL 1 .OO 117-84 -0  Dl-n.OCfYLPHfHALATE B m L  5.00 
3 9 6 3 1 - 3 2 - 9  BIS(2-CHCaRO1XIPROPYL)ETHER B l O L  2 9 8 - 0 4 - 4  D l  SULFOTOW B m L  1 .OO 
1 1 7 - 8 1 - 7  BIS(2-ETHY1HEXYL)PHTWALATE 6 3 0  i:: 9 5 9 - 9 8 - 8  EYmSULFAN I B r n L  5 - 0 0  
101 -55  -3  4-BROmXIIPHENYLEtHER B m L  BWOL 5 - 0 0  o.50 33212-65 -9  ENWSULFAN [ I  
1 6 6 9 - 8 4 - 5  BR-YWlL B m L  -1 5.00 1031 -07-8 EWOOSULfM SULFATE 

e-68-7 BUTYLBENZYLPHT~ALATE 5130 :::: n - 2 0 - 8  EWRIN B~~DL 5.00 
2b25-06 -  1 W T A F O L  OnDL 5 - 0 0  EMDRIN KETOWE B lOL  1.00 
133-06 -2  U P T A N  8JQL U O L  1.00 2 1 0 1 - a - 5  EPw 

6 3 - 2 5 - 2  CARBARYL 6MDL BKIL  1 - 0 0  : ;  563-12-2  ETHlO l  
1563-66-2 U R B ~ F U R A N  6 W L  @OL 1. W 5 2 - 8 5 - 7  FlUrPMlR 

W-19-6 URBOPHENOT1gW B lOL  I.5o 5 5 - 3 8 - 9  FENfHlOll B lOL 1.00 
5 7 - 7 1 - 9  CHLOROAME BWL BWlL 1 - 0 0  33245-39 -5  F L u c n L m A t  IN 

4 7 0 - 9 0 - 6  CHLaFEVINPWOS BnDL BCOL 1 - 0 0  86-73-7 FLu*ENE 

1 0 6 - 4 7 - 8  1-CHLORaANILINE B)IDL 813DL 1 .DO 2.50 76-44 -8  HEPATACHLOR 

5 1 0 - 1 5 - 6  CHLORmENZILATE BClOL so0 1024-57 -3  HEPTACHLOR EWXIDE BnDL 1.00 
5 9 - 5 0 - 7  ~-CHLORO-3-HEfHYLPHENOL BkQL W L  1 .OO 118-71 -1  HEUCHLMWENZEWE 

9 1 - 5 8 - 7  2-CHLOROWAPHTHALENE BW)C 8 7 - 6 8 - 3  HEXACHLOROBUTAD IEME W L  1 .oo 
3 - 5 7 - 8  2-CHLORWHEIOL BCOC lSo0 1.00 7 7 - 4 4  HEXACHlOmYCLWEUTM ILYE BnOL 1.00 

105-72 -3  4-CHLORODIPHENYLETHER 81QL 67 -72 -  1 ~ E X A ~ ~ ~ O R O E T H A N E  B lOL  1 -00  
-18 -01 -9  CHRYSENE 1 2 0  B n O l  1 .QO *0° 123-31 -9  HYDROQIIMONE 

5 6 - 7 2 - 4  carrrrPnaS BIOL : 193-39-5  I*om( 1.2.3-cd1PYREM B m L  1.00 
7700- 17-6 CROTOXYPIKIS W L  BlOl 1.00 4 6 5 - 7 3 - 6  1UX)UlW 

n - 5 4 - 8  P'~'-DDD B~OL n-19-1 ISWIII~E B ~ L  1.00 
7 2 - 5 5 - 9  p'p'-ME BWIL BnOL 1.00 1 .oo 143-50 -0  WEWlrE 
5 0 - 2 9 - 3  pap' - 0 0 1  WL 5 en 21609-90 -5  LEPTOPUOS B lOL  1-00 



Laboratories, Inc. FORT UUOERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 005-041291/ TP-2A TRAIN CNT f 2 1 9  

DATA FILE: >4B14A::D3 

EPA METHOD 8 2 7 0  
BASE/NEUTRALS AND ACIDS 

CONCENTRATIOW 
U S  No. PARAHETER 
.---.*. - - * - * * - - -  

( ~ / k g )  

72-43 -5  METHOXYCHLOR-p'p' 8nOL 
9 0 - 1 2 - 0  1-UETHYLNAPHTHALENE B lOL  
9 1 - 5 7 - 6  2-NETHILNAPHTHALENE B#)L 
2 9 8 - 0 0 - 0  HETHYL PARATHION BnOL 
9 5 - 4 8 - 7  2-METHYCP~ENOL r o - C R E S O L ~ ~  BFQL 
1 0 8 - 3 9 4  3-METHYLPHENOL Um-CRESOLH BHDC 
106-SC-5  C-METHYLPHENOL "p-CRESOL" BHOL 
7 7 8 6 - 3 1 - 7  MEVINPHOS U M L  
2 3 8 5 - 8 5 - 5  HlREX BMOL 
6 9 2 3 - 2 2 - 4  HONOCROTOPHOS B m L  
500-76-5 NALED  am^ 
9 1  - 2 0 - 3  MAPHTHALEWE 560 
1 3 0 - 1 5 - 4  f,4-NAPHTHOOUIWOUE M L  
5 4 - 1 1 - 5  MICOTlNE 1 B#)L 
9 8 - 9 5 - 3  NITROBENZENE BCOL 
1836-7'5-5 WITROFEN W L  
88-75-5 2-NITROPHENOL BllDL 
1 0 0 - 0 2 - 7  h-NITROPHENOL WL 
6 2 - 7 5 - 9  n - N l T R O S a D l H E T H Y L ~ I N E  BWDL 
8 6 - 3 0 - 6  n-NITROSODIPHENYLAMI HE W L  
6 2 1 - 6 4 - 7  n-M1TROSQ)I-n-PROPYLAMINE 8MDL 
5 6 - 3 8 - 2  PARATHION BWDL 
82-&8-3 PEWTACHLORON1 TROBENZENE B lOL  
87-86-5 PENlACWtOROPHENOL BCOL 
8 5 - 0 1 - 8  PHEYANTHRENE 1m 
108-95  -2  PHENOL BnOL 
2 9 8 - 0 2 - 2  PHORATE 8tQL 
732- 1 1 -6 PHOSMEY B m L  
1 3 1 7 1 - 2 1 - 6  PHOSPHAMIDON B m L  
1 0 9 - 0 6 - 8  2-PfCOLINE BWIL 
23950-58 -5  PAOWWIDE BWDL 
1 2 9 - 0 0 - 0  PYRENE 430 
1 1 0 - M - t  PYl t fOlYE W L  
1 3 0 7 1  -79-9 TERBUFOS W L  
9 5 - 9 4 - 3  1,2,4,5-TETRACHLOROBENZEXE BnOL 
9 6 1  - 11  - 5  TETRACHtORVINPllOS WDL 
800 '1-35-2 TODUPHENE f f l L  
t 2O-82-1  1,2,1-TRtCHLOROBENZENE B#lL 
9 5 - 9 5 - 1  2,k.S-TRICHLOROPHEMOL BWlL 
88-06-2 2,0,6-TR ICHLOROQIEHOL BWt 
? 582-09.8 TRI FLURALIW BIOL 

.MOL 
(ug/kg) U S  No. PARAnETER -----. * - - + I - -  ---------  
5 .OO 30560-19 -  1 ACEPHATE 
1.00 7 6 - 0 6 - 2  CHLORPICRIN 
1.00 2 6 7 5 - 7 7 - 6  CHLORNEB 
1.00 5598-  13- 0 CHLORPTRI FOS "OURSBAN" 
5 - 0 0  99-30-9 DICHLORAN "BOTRAW" 
5 - 0 0  3 3 3 - 4 1 - 5  DIAZINON 
5 .OO 120-36 -5  D ICHLORPROP 
1.00 9 5 7 - 5 1 - 7  DIPHENWID 
5.00 2 5 3 1 1 - 7 1 - 1  ISOFEMPROS 
5.00 1 5 0 - 5 0 - 5  HERPHOS 
5.00 - 2 6 1  PROPWUR 
1.00 206-44 -0  FLWMNTHENE 
5.00 1 

10.0 
5 - 0 0  
5.00 
5.00 
5.00 
10.0 
10.0 
10.0 
1 .oo 
1-00 
5.00 
1.00 
1 .oo 
1.00 
1 - 0 0  

CONCENTRATION 
(Ug/lrg) 

*----*...*--- 

BrnL 
B m L  
BMOL 
BMOL 
B W L  
BnDL 
B W L  
BClDL 
BlOL 
B m L  
M L  
550 

5 - 0 0  
10.0 BIQC = BELW UETHOD DETECTION LIMIT 
1.Oo ACTUAL RETHQ) DETECTION L I M I T  = DILUTION FACTOR x ClDL 
1 - 0 0  
10.0 
5.00 
1.00 
5.00 
5.00 
2.50 
1.00 
1.00 
1.50 



Laboratories, Inc. FORT LAUDERDALE SAVANNAH 

CLIENT WESTINGHOUSE 
SAMPLE LOCATION TP-5A//TIUIIN CNTR 
SAMPLENUMBER 0 0 6 - 0 4 1 2 9 1  
DATERECEIVED 04/12/91 
DATE SAMPLED 0 4 / 1 1 / 9 1  
SAMPLE TYPE SOIL 
SUBMITTER DIRECT EXPRESS 

DATE REPORTED: 0 4 / 1 8 / 9 1  
EPA: # FL095 

FL DRINKING WATER: # 8 6 1 4 4  
FL ENVIRONMENTAL: # E 8 6 0 0 6  

GEORGIA: # -828 
SOUTH CAROLINA: # 9 6 0 1 5  

TEST RESULTS ------ ............................................................ 
LEAD, T 
ARSENIC, T 
BARIUM, T 
CADMIUM, T 
CHROMIUM, T 
SELENIUM,T 
MERCURY, T 
SILVER,  T 
EPA 8240  
EPA 8 2 7 0  
pH OF SOLID 

10.0 MG/KG D.W. 
- 6 0  MG/KG D.W. 
3 7 .  MG/KG D.W. 
<0.1 MG/KG D.W. 
4 . 8  MG/KG D.W. 
. 2 0  MG/KG D.W. 
~ 0 . 1  MG/KG D.W. 
X 0 . 1  MG/KG D.W. 
NEGATIVE 
POSIT1 VE 
7 . 6  

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME* 

I_ 

DONALD S. MCCORQUODALE, JR- P H - D -  
MICROBIOLOGIST 



Laboratories, Inc. FORT UUDEROALE SAVANNAH 

CLIENT: WESTINGHOUSE -CERTIFICATIONS- 
SAMPLE: 006-041291/ TP-5A TRAIN. CNT. # 2 1  EPA: #FL095 

DATA FILE: >41619: : D 4  FL DRINKING WATER: # a 6 1 4 4  
DATE REPORTED: 4/17/91 6:22 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 5.00000 GA 1% 828 

SC # 96015 
EPA METHOD 8 2 4 0  

PURGEABLE ORGANICS - SOILS - 

CAS NO. PARAMETER 
-----I. - - -1* - - . -  

67-66-1 ACETONE 
75-05-8 ACETONITRILE 
107-02-6 ACROLElN 
107-13-1 ACRYLONITRILE 
71 -43-2 BENZENE 
100-44-7 BENZYL CHLORIDE 
75-27-4 0ROmX)lCHLOROnETHANE 
75-25-2 BRWoFORM 
74-83-9 BRmETHANE 
78-93-3 2-BUTANQNE (MEK) 
75-15-0 URBW OlSULFiDE 
56-23-53 CARBON TETRACHLORIDE 
108-90-7 CHLOROEENZENE 
124-58- 1 CHLOR0018R~ETHANE 
75.00-3 CHLOROET HANE 
110-75-8 2-CHLOROETHY LVINYLETHER 
67-66-3 CHLOROFORM 
74-87-3 CHLORWETHANE 
96-12-8 1,2-0iBROIO-3-CHLOROPRO 
106-93-4 1,2-0 IBROlO€THANE 
74-95-3 DlBROm3nETHAYE 
76L-47-0 1,4-DICHLORO-2-BUTENE 
75-71-8 DlCULORaOlfLUOROnETHANE 
7s-34-3 1.1-0ltHlOROETHANE 
107-06-2 1,2-DICHLOIIOETHAYE 
7'5-35-4 1,l-OICHlORMTHEIlE 

CONCENTRATION 
(ug/kg) 
- - - - * - - . - * . - -  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

'NIL 
(uglkg) CAS No. PARAMETER 
* _ _ _ _ _  .I.---- 

5.00 95-50- 1 0-OICBLOROBEY2ENE 
10.0 5L1- 73- 1 m-Dl CHLOROBENZENE 
80.0 106-46-7 p-OICHLOROBEMZENE 
20.0 156-60-5 trans, l,2-DICHLOROETHENE 
1.00 78-17-5 1,2-D ICHLOROPROPANE 
1.00 10061-01-5 cis,l,3-OICHLOROPROPENE 
1.00 10061 -02-6 trans, t ,3-DICHLORQPRWENE 
1 -00 100-41 -4 ETHYLBEWZENE 
5.00 591-78-6 HEXANE 
10.0 78-83-t ISOBUTYL ALCOHOL 
5.00 75-09-2 METHYLENE CHLORlDE 
1 .0  ~ga-10-1  ~-METHYL-~-PEHTANONE 
1 .oa 109-06-8 2-PICOLINE 
1.00 170-M-1 PYRIDINE 
5.00 100-42-5 STYRENE 
5 .OO 630-20-6 1,1,1,2-TETRACHLUROETHANE 
1 -00 79-34-5 1,1,2,2-TETRACHLOROETHANE 
1.00 127- 18-4 TETRACHLOROETHENE 
1.00 108-88-3 TOLUENE 
1 .  71-55-6 1,l.l-TRICHL~OETHANE 
1.00 79-00-5 l,1,2*TRJCHLOROETHANE 
5.00 79-01 -6 TRICHLOROETHEYE 
5-00 75-69-4 TRtCHLOROFlLWllOIETHA)(E 
1-00 96-18-4 1,2,3-TRICHLOROQROPANE 
1.00 108-05-4 VINYL ACETATE 
1.00 75-01-4 VINYL CHLORIDE 

1330-20-7 TOTAL XYLENES 

CONCENTRATION 
(ug/kg) ---*.----*--. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

d~(+[- A. JaHNt Chmist  

V 
ACTUAL DETECTIDY L i n n  = nETHaO OETECTIOII L I n n  x D~LUTIW FACI.~ 

** BCOt - BELW BETH00 DETECTIQI LIMIT (A  v . 1 ~  of 0.0 8 810L) 



Laboratories. Inc. FORT LAUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 006-041291/ TP-SA TRAIN CNT 8219 EPA: #FL095 

DATA FILE: >4B15A::D3 FL DRINKING WATER: # a 6 1 4 4  
DATE REPORTED: 4/17/91 7:52  FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 100.0000 GA # 828 

SC # 96015 
EPA METHOD 8270 

C 
*NEUTRALS AND ACIDS 

CAS No. PARAMETER -.--.-- ----.,1-- 

( ~ / k 9 )  (ug/kg) 
- - - - - - - - - * - - -  * -  - - - -  

8 3 - 3 2 - 9  ACENAPHTHENE BlOL 0.50 U S  NO. PARAMETER 
208-96 -8  ACENAPHTHYLENE W L  

---*-a- ---------  
0.50 

98-86-2 AQTOPHENOIIE 810L 0.50 2 9 8 - 0 3 - 3  DEMETOW-o 
3 0 9 - 0 0 - 2  ALDRIN BlOL 1 2 6 - 5 - 0  DEMTON-s 
101-05 -3  ANILAZINE B M L  2303-  1 6 - 4  c i s -O IALLATE 

6 2 - 5 3 - 3  ANtL lNE BWDL 2303-  1 6 - 4  t rans -D IALLATE 
1 2 0 - 1 2 - 7  ANTHRACENE BCDL : 53-70.3 D IBENZO[ah)ANTHRACENE 
1 2 6 7 4 - 1 1 - 2  AROCHLOR-1016 W L  132-64 -9  DIBENZOFURAN 

11 104-28 -2  AROCHLOlt- 1221  BlOL : &-74-2  D l  -n-BUTYLPHTHALATE 
111Ll-16.5 AAOtHLOR-1232 BlOL 5 .OO 1 1 7 - 8 0 - 6  D ICHLWE 
53469-21 -9  AROCHLOA- 1242  BlOL .OO 9 5 - 5 0 - 1  1,2-DICHLOROBENZENE 
12672-39 -6  AROCHLDR-1248 BHIL 5 4 1  -73- 1 1,3-DICHLOROBENZENE 

11097-69 -1  AROtHLDR- 1254  BHDL : 7 1.4-O1CHLOROBEYZENE 
11096-82 -5  AROCHLOR-1260 B m L  5.00 91-94-1 3,s-DICHLOROBENZIDINE 
86 -50 -0  AZlNPHOS METHYL "GUTHIOM" BWDL 120-83 -2  2,4-OICHLOROPHEIOL 
' 0 1 - 2 7 - 9  BARBAU BlClL : 62-73-7 OICHLDIWS 
2 - 8 7 - 5  BENZlDlNE 1 BlOL 1 4 1 - 6 6 - 2  DICROTOPHOS 

6 5 - 8 5 - 0  BEYZOIC ACID BW)L 25.0 6 0 - 5 7 - 1  DIELDRIY 
5 6 - 5 5 - 3  BENZO(a)ANTHRACENE BIOL 8 4 - M - 2  DlETHYLPHTHALATE 
205-99 -2  BENtO(b)FLWRANTnEWE BlOL ::: 6 0 - 1 1 - 5  D l H E T H ~ T E  
2 0 7 - 0 8 - 9  BEMZO(k)FLUORANTHEilE B ~ L  00 105-67 -9  2,4-DlnET HYLPHENOL 
191  -24.2 BENZOCphi )PERYLENE BHDL o:85 131  - 11-3 DIME1 HYLPHTHALATE 

5 0 - 3 2 - 8  BENZO(a)PYREWE BWDL 00 528-29 -0  m-O1NITROBENZENE 
106-5  1-4 p-BENZOPUINONE BmL 536-52 -  1 4 .6-0 111  TRO-2-METHYLPHENOL 
1 0 0 - 5 1 - 6  BEYZYL ALCOHOL W L  5 1 - 2 8 - 5  2,4-DINiT1LWHEMOL 
3 1 9 - 8 4 - 6  BHC-alpha B ~ L  '"' 1 2 1 - 1 4 - 2  2,C-DIIITIOTOLUENE 
3 1 9 - 8 5 - 7  BHC-beta BCDL 606-20 -2  2,6-01Y11ROTOLULNE 

3 1 9 - 8 6 - 8  B H C - d t l t a  BCDL 1.00 8 8 - 8 5 - 7  D IMOSE3 
5 8 - 8 9 - 9  BHC-gannra 41LfNOAWEt1 W L  1 - 0 0  1 2 2 - 3 9 - 4  OlPHEWYlAMlNE 
111-91-1 BlS(2-CHLOROETH0XI)METHANE BnOL 122-66-7 1.2-OIPHEMYLHYDRAZlWE 

1 1 1 - 4 6 - 4  uls(2-CHLOROETHYLIETUER BCOL 1 1 7 - Y - 0  0 1  -n-OCTYLPWTHALATE 

3 9 6 3 8 - 3 2 - 9  BIS(Z-CHLOR01#1QROPYL)ETHER B)IDL 298-04 -4  DISULFOTW 
117-81 -7  B l S ( 2 - € 1  HYLHEXYL)PHTHALATE B lQL  : %9-98-8 LNWIULFAN I 
101 -55 -3  4-BROIQ)IPHENYLETIER BWDL 0.50 33212-65 -9  ENDWULFAN I I 
1689-&-5 BRDlgXYMIL B m L  1031-07-8 ENMKULFAN WLFATE 
8 5 - b 8 - 7  W L B E N Z Y L P H T W A U T E  2130 5.00 n-a-a EWRIM 1.00 
2425 - 06- 1 UPTAFOL B m L  ENORIN KETONE 
133-06 -2  UPTAW B m L  Z l M - 6 4 - 5  EPN 
6 3  - 25 - 2 U R B A R I L  B lOL  5 6 3 - 1 2 - 2  ETHION 

1563-66 -2  CARBOFURAN B lOL  5 2 - 8 5 - 7  FAWPHUR 

786-19-6 URBOPHENOTHI~I Em 1.50 5 5  -38-9 FENTHlON 
5 7 - 7 4 - 9  CHLaRDAWE BlOL 5.00 33245-39 -  5 FLUCHLORAL l N 

4 7 0 - 9 0 - 6  C~LORFEVINPWS B l O C  1 - 0 0  86-73-7 F LUoRENE 
106-47 -8  4 - C H L O R W I F I N E  BK)L 2.50 76-44-8 HEPATACHLOR 

5 10- 15 - 6  CHLORDENZI LATE BnDL 1 - 0 0  1024-57 -3  HEPTACHLOR EPOXlDE 
5 9 - 5 0 - 7  ~ -CULORO-~-MET~YLP~ENOL B ~ L  1 1 8 - 7 k - 1  HEXACHL~O~ENZENE 
9 1 - 5 8 - 7  2-CHLUROWAPHTWLENE WQL ioi: 87-66-3 WEMSHLOROIUTIDIEYE 
9 5 - 5 7 - 8  ~ -CHLOROPHEM~ B m L  1 0 0  7 7 - 4 7 - 6  HEXACHLOROC~CLOQEI~TN~ENE 

305-72-3 4-CHLOltQIlPHENYLETMER B lOL  I :oo 67-72- I HEXACHLOROETHANE 
18-01 -9 CHRYSEWE BIOL 2.50 f 23-31 -9 HYDROWllOwE 

56-R-L CPUUP- srOL 2.50 193-39-s 1 NDEMO(I, 2 ,~ -C~)PYREYE 
TmO-  17-6 C R O T O X Y P ~  W L  5.00 4 6 5 - 7 3 - 6  I S Q I R I N  
72 -54 -8  p4pI-DDO B m L  1 - 0 0  9 - 1  I S O P ~ E  
?2-55-9 pap'-DOE B m L  l.cO 143-50 -0  KEWNE 
5 0 - 2 9 - 3  p'p' -DOT BlOL 5 -00 21609-90 -5  LEPTOPHOS 

CONCENTRATION 
(Y/k9) 

B m L  
W L  
%IOt 
8101 
em1 
BWIL 
BEOL 
B)IDL 
B r n L  
BlOL 
BEOL 
DlOL 
em1 
BWDL 
B m L  
8 m L  
BmL 
BmL 
umt 
em1 
W L  
BWDL 
em1 
8 m L  
E m L  
BCDL 
8mL 
BlOt 
U Q L  
BWDL 
B m L  
BIOL 
BlOL  
B m L  
D m L  
m L  
B m L  
mL 
-1 
Blot 
EmL 
a m L  
UmL 
mi 
B r n L  
BWDL 
R m L  
%mL 
B m L  
D O L  
W L  
8mL 
W L  



Laboratories, Inc. FORT LAtJDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 006-041291/ TP-5A TRAIN CNT #219 

DATA FILE: >4B15A: :D3 

EPA METHOD 8270  
BASE/NEUTRALS AND ACIDS 

MISCELLANEOUS ANALYTES 

CONCENTRAT ION *MDL 
CAS NO. PARAMETER (ug/k9) , (uc.. - - - - - - -  - - - - - * - - -  .*.-------.-* - *  - 

72-43-5 METHOXYcULOR-p'p' B m L  5.00 
90- 1 2 - 0  1 -HEfHYLNAPHT HALENE 3 8 0  1 .OO 
91-57-6 2-METHYLNAPHTHALENE 560 1 .a 
298-00-0  METHYL PARATHION B M L  1 .OO 
95 - 4 8 - 7  EMTHY LPHEHOL *O-CREU)L~~ WDL 5 -00 
108-39-k  3-METHYLPHENOL I(m-CRESOLn BCOL 5.00 
106-40-5 4-METHYLPHEIOL np-CRESOL" m L  5.00 
m - 3 0 - 7  ~EVINPHOS BIOL 1 .DO 
2385-85-5 HIREX BMDL 5 .oo 
6923- 22-4  HWOCROTOPHOS BtmL 5.00 
300-76-5 NALED B W L  5.00 
91-20-3 NAPHTHALENE no 1.00 
130-15-4  I ,0-NAPHTHOQUINONE e m  5 -00 
SL-11-5 NICOTlllE B W L  10.0 
98-95-3  NITROBENZENE BW)L 5.00 
1836.75-5 NITROFEW BlOL 5.00 
88-E-5 2-N ITRWHENOL BHDL 5.00 
100-02-7  4-NITROPHE1SOL W L  5 - 0 0  
62-75-9  n-NITR050DlHETHYUnlNE B l b L  10.0 
86-30-6  n-NlTRDS001PHENYLAHlNE BMDL 10.0 
621-64-7  n-WITROf001-n-PROPYLMIWE B m L  10.0 
56-38-2  PARATHION WL 1.00 
82-68-3  PENTACHLORON I TROBENZENE BWlL 1 .0d 
87-86-5 PENTACHLORWHENOL 8W)t 5 .00 
85-01-6 PHEMANTHRENE B10L 1 .OO 
108-95-2 PHEWOL BCOL 1.00 
298-02-2 PHORITE U m L  1 .OO 
732-11-6 P W T  W L  1.00 
13171-21-6 PHOSPHAMfOON BtmL 5.00 
109-06-8  2-PICDLINE W L  10.0 
23950-58-5 PRWAHIDE W L  1 - 0 0  
1 2 9 - 0 0 - 0  PYREHE WDL 1-00 
110-86-1  P Y R l O l l E  U O L  10.0 
13071 -79-9 TERWFOS BnOL 5 .a0 
95-94-3 1,2,4,5-TEl RACHLOIIQBENZENE BW)L 1.00 
961 - 11  - 5  TETRACHLORVI UP- BnOL 1 - 0 0  
8001 -35-2 TOXAPHEYE B m L  5 - 0 0  
120-82-1 1.2,S-TRICHLOROBENZENE BmL 2.50 
95 -95 -1 2,1,5 - TR I CHLOROPHENOL BW)L 1 .OO 
88-06-2 Z,C,6-TRlCHL~WHEWO BWlt  1 .OO 
1582-09-8 T R l F t U R A L I l  BlOL 1.50 

-"=METER .- - - - - * - -  

. 9 -  1 ACEPHATE 
76-116-2 c n u t t t P l t R I t i  
2615-77-6 CHLORNEB 
5598- 13-0  CHLORPYR IFOS "DURSBAN" 
9 9 - 3 0 - 9  DlCHLOlUW "BQTRAW" 
333-41-5  DlAZINQ 
120-36-5 D ICHLORPROP 
957-51-7 OlPHEWAHlD 
2531 1 - 7 1 - 1  ISOFERPHOS 
150-50-5 MERPHOS 
114-26-1  PROWXUR 
206-44-0  FLUORANlHENE 



Laboratories, tnc. FORT LAUDERDALE SAVANNAH 

CLIENT WESTINGHOUSE 
SAMPLE LOCATION CSY-FMW #Z/NAVAL 
SAMPLE NUMBER 001-041591  
DATE RECEIVED 0 4 / 1 5 / 9 1  
DATE SAMPLED 0 4 / 1 2 / 9 1  
SAMPLE TYPE WATER 
SUBMITTER FEDEX 

DATE REPORTED: 0 4 / 1 8 / 9 1  
EPA: g FL095 

FL DRINKING WATER: 8 6 1 4 4  
FL ENVIRONMENTAL: # E8 6 0 0 6  

GEORGIA: i . 8 2 8  
SOUTH CAROLINA: 4 9 6 0 1 5  

TEST RESULTS .................................................................. 
EPA 624 
EPA 6 2 5  
ARSENIC SM 304 
CADMIUM S M  3 0 0  SERIES 
CHROMIUM,T S M  3 0 0  SERIES 
COPPER S M  3 0 0  SERIES 
LEAD, T SM 3 0 0  SERIES 
MERCURY S M  3 0 0  SERIES 
SELENIUM S M  3 0 0  SERIES 
SILVER S M  3 0 0  S E R I E S  
Z I N C  SM 300  SERIES 
ANTIMONY S M  3 0 0  SERIES 
BERYLLIUM S M  300 SERIES 
NICKEL S M  3 0 0  SERIES 
THALLIUM SM 3 0 4  

POSITIVE 
POSITIVE 
~ 0 . 0 0 2  MG/L 
< 0 . 0 0 1  MG/L 
<0 .002  MG/L 
, 0 3 0  MG/L 
. 0 0 2  MG/L 
<0 .0002  MG/L 
. 0 0 2  MG/L 
<0 .002  MG/L 
.07 MG/ L 
. 0 0 4  MG/ L 
q 0 . 0 0 2  MG/L 
. 0 6  MG/L 
<O. 0 0 2  MG/L 

I F  YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

&lfl+ 
DONALD S. MCCORQUODALE, JR. P H - D .  
MICROBIOLOGIST 



Laboratories, Inc. FORT LAUOERDALE SAVANNAH 

-CERTIFICATIONS- 
EPA: #FL095 

CLIENT: WESTINGHOUSE-ENVIRO. FL DRINKING WATER: #a6144 
SAMPLE: 001-041591/ CSY-FMW # 2  NAVAL BASE FL ENVIRONMENTAL: #E86006 

DATA FILE: >41505: :D4 GA # 828  
DATE ANALYZED: 4/15/91 20:08 sc # 96015 

DILUTION FACTOR: .20000 

EPA METHOD 624 - PURGEABLE ORGANICS 

CAS No. ------- PARAMETER --------- 
CONCENTRATION 

(uq/ll 

ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FACTOR 
A value of 0 . 0  = BMDL (BELOW METHOD DETECTION LIMIT) 



Laboratories. Inc. FORT LAUOEROALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 001-041591/  CSY-FMW #2 N NAVAL BASE EPA: #FL095 

DATA FILE: >4BQlA::D3 FL DRINKING: # 8 6 1 4 4  

DATE REPORTED: 4/16/91 12:27 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 1.00OQ0 GA # 828 

SC # 96015 
EPA METHOD 625  

BASE/NEUTRALS AND ACIDS 

BASE AND NEUTRALS EXTRhCTABLES 
CONCENTRATION 

CAS No. PARAMETER .------ .*-----.- (ug/t) .--*--.--...- 
8 3 - 3 2 - 9  ACENAPHTHENE 1.3 
208-96.8 ACEWAPHTRYLEHE 0.0 
1 2 0 - 1 2 - 7  kNTHRACENE 0.0 
3 0 9 - 0 0 - 2  ALDRIN 0 .O 
56 -  55-3 BEIZO(a MNTHRACENE 0.0 
205-99 -2  BENtO(b)FLMRAPTKENE 0.0 
2 0 7 - 0 8 - 9  BENZO(k)FLUWIANTHENE 0.0 
5 0 - 3 2 - 8  BENZO(a)PYRENE 0.0 
1 9 1  *24 -2  BENZO(ghi IPERYLENE 0.0 
8 5 - 6 8 - 7  BUTYLBENZYLPHT HALATE 0.0 
3 1 9 - 8 5 - 7  BHC-be ta  0.0 
3 1 9 - 8 6 - 8  H C M - d e l t a  0.0 
111 -CL-4  BIS(2-CHLOROET HYt)ETHER , 0.0 
11-91-1 BIS(2-CHLDIIOEfHOJ[Y)METHANE 0.0 

1 1 7 - 8 1 - 7  D l  (2-ETHYLHEXYL)PHTHALATE 0.0 
108-60-1 BlS(2-CHLOROtSOPROPYt IETHE 0.0 
1 0 1 - 5 5 - 3  A-BRC34mIPHENYLETHER 0.0 
5 7 - 7 1 - 9  CHtOROANE 0.0 
91.58- 7 2-CHLORONAPHTHALENE 0.0 
7 0 0 5 - 7 2 - 3  4-CHLOR00 1 PHENY LETHER 0.0 
218-01 -9  CHRYS ENE 0.0 
72 -50 -8  p 'p t -ODD 0.0 
7 2 - 5 5 - 9  p 'p t -ODE 0.0 
50-29-3 p'p' -DOT 0.0 
s f  - 7 0 - 3  0 IBENZO( ah )ANT HRACENE 0.0 
8 4 - 7 4 - 2  Dl-n-BUTYLPKTHAUTE 0.0 
5 4 1 - 7 3 - 1  1,s-DICHLOROBENZENE 0.0 
95-50 -  1 I ,2-DICHLORDBENZENE 0.0 
1 0 6 - 0 6 - 7  I,&-DlCHLOROBENZENE 7.2 
6 0 - 5 7 - 1  DIELDRIN 0.0 
8L-66-2 DIETHYLPHTHALATE 0.0 
1 3 1 - 1 1 - 3  DIHETHYLPHTHALATE 0.0 
1 2 1 - 1 L - 2  2,4 OIN1TROlDLUEYE 0.0 
6 0 6 - 2 0 - 6  2,6-DlXlTROTOLUEWE 0.0 
1 1 7 - M - 0  Dl-n-OCTYLPHTHAUTE 0.0 
1031  - 0 7 - 8  ENDOSULFAN SULFA1 E 0.0 
2 0 6 4 4 - 0  FLUORANTHEWE 0.0 
86-73.7 FLWRENE 0.0 
7 6 - 4 4 - 8  HEPTACRLOR 0.0 
1021- 5 7 - 3  HEPTACHLOR EPOXIDE 0.0 
1 1 8 - 7 4 - 1  HEXACtlLOROBENZENE 0.0 
07-68-3 HEXACHLOROSUTADlENE 0.0 
67-?2- 1 HEXACHLORMJHANE 0.0 
1 9 3 - 3 9 - 5  I N D E N O ( ~ , ~ , ~ - C ~ ) P Y R E N E  0.0 
7 8 - 5 9 - 1  ISOPHORbNE 0.0 
"1-20-3 NhPHTHALE#E 2.2 
8-95 -3 NlTROSEMZENE 0.0 

d5-01-8 PNENANTHRENE 0.0 
129-00-0 PYRENE 0.0 
1 2 0 - 8 2 - 1  1,Z.k-TRlCHLOROILENZENE 0.0 

POLYCHLORl NATEO BIPHENYLS 

U S  No. PARAMETER --*-.-. ..*------ 

12674-11-2 PCS-1016 
11101-28-2 PCB-1221 
11141- 16-5 ~ c e - 1 2 3 2  
53069-21 -9  PCB- 1212 
12672-29 -6  PCB-1248 
1 1  047-69 -1  PCB-1254 
71096-82-5 PCB-1260 

PARIUETER -.--..-.. 
4-CHLaRO-3-METHYLPHENOL 
2 - CHLOROPHENOL 
2,t-DlCKLORDPHENOL 
2,L-OIMETnYLPHEXoL 
2.4-DlNlTRWHENOL 
2-HETHYL-4,6*DlNITRPPHENOL 
2-NITROPHENOL 
4-NITROPnEMot 
PENTACHLOROPHENOL 
PHENOL 
2,  L ,6- TR I CHLOROPHENOL 

COXCENTRATION 
(ug/L) 

. * - - - - - . - - - - -  

BMDL9* 
B#)C+* 
BnDL*' 
BHDl** 
BImL" 
BIY)L'* 
W L * *  

COWCENTRAT 1 ON 
(u9/1) .-.--*---.--- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 
0.0 

5.7 ADOfTIOHAL EXTRACTABLES 
1-00 COMCENTRATION -1 
0 - 5 0  U S  No. PARAMETER [ug/L)  (W1) 
0.50 ...--- * --....... ---..*-----.. -..-.. 

9 2 - 8 7 - 5  BENZIDINE 0.0 40.0 
319-84-6 BHC-alpha 0.0 1 - 0 0  

0.75 -9-98-8 ENDOSUL~U I 0.0 10.0 
0.75 33213-65 -9  EMDOSULFAu I I 0.0 10.0 
Z-S0 72-20-8 ENDRIN 0.0 1.25 
2- tS  7 WEXAC~LOROCYCLQ9ENTADIEWE 0.0 2 .SO 

-0° 86-30-6 n - N l T R O s 0 D I P ~ E W Y ~ l N E  0.0 1 - 5 0  
-OD 62- 7s-6 n-NltROSaOlMETHYLAnlNE 0.0 10.0 

1-O0 91-94.1 3 , s - D l C H L ~ L W Z l D I N E  0.0 20.0 
0.5 

1 .oo 
1 .40 
2 .SO 
0.85 ACTUAL DETECTION = HETW DETECTICN LIMIT x DlLUflOSl FACT~JI 
O*SO ** EMDL - BELOY METHCD DETECTIOW L~MIT (A  value of 0.0 -11 
2.00 
1.00 
1.00 
1-00 



CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

... . 

&abatatorirs, Inc. FORT LAUDEROALE SAVANNAH 

WESTINGHOUSE 
CSY-FMW #4/NAVAL 
002-041591 
04/15/91 
04/12/91 
WATER 
FEDEX 

DATE REPORTED: 
EPA: 

FL DRINKING WATER: 
FL ENVIRONMENTAL: 

GEORGIA : 
SOUTH CAROLINA : 

EPA 624  
EPA 625 
ARSENIC SM 304 
CADMIUM SM 300 SERIES 
CHROMIUM,T SM 300 SERIES 
COPPER SM 300 SERIES 
LEAD, T SM 300 SERIES 
MERCURY SM 300 SEPIES 
SELENIUM SM 300 SERIES 
SILVER SM 300 SERIES 
ZINC SM 300 SERIES 
ANTIMONY SM 300 SERIES 
BERYLLIUM SM 300 SERIES 
NICKEL SM 300 SERIES 
THALLIUM SM 304  

POSITIVE 
POSITIVE 
~0.002 MG/L 
<0.001 MG/L 
c0.002 MG/L 
. 0 2 0  MG/L 
~0.002 MG/L 
~0.0002 MG/L 
.003 MG/L 
~0.002 MG/L 
.05 MG/L 
.003 MG/ L 
~0.002 MG/L 
.05 MG/L 
e0.002 MG/L 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 



Laboratories, Inc. FORT LAUDERDALE 8 SAVANNAH 

-CERTIFICATIONS- 
EPA: PFL095 

CLIENT: WESTINGHOUSE-ENVIRO. FL DRINKING WATER: #86144 
SAMPLE: 002-041591/ CSY-FMW #4 NAVAL BASE FL ENVIRONMENTAL: #E86006 

DATA FILE: >41506: :D4 GA # 828 
DATE ANALYZED: 4/15/91 20:08 SC # 96015 

DILUTION FACTOR: .20000 

EPA METHOD 624 - PURGEABLE ORGANICS 

CAS No. 
3------ 

71-43-2 
75-27-4 
75-25-2 
74-83-9 
56-23-5 
108-90-7 
75-00-3 
67-66-3 
74-87-3 
24-48-1 
,5-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-4 1-1 
75-09-2 
79-34-5 
127-1 8-4 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-01-4 

PARAMETER --------- 
BENZENE 

1,1,1 -TRI CHLOROETHANE 
1 1 2-TRICHLOROETHANE 
T~I~HLOROETHENE 
VINYL CHLORIDE 

CONCENTRATION 
(ug/ 1) 

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT X DILUTION FACTOR 
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT) 



Laboratories, Inc. FORT LAUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 002-041591/ CSY-FMW #I NAVAL BASE EPA: #~L095 

DATA FILE: >4302A::D3 FL DRINKING: # 8 6 1 4 4  
DATE REPORTED: 4/16/91 13:SS EL ENVIRONMENTAL: #E86006 
DILUTION FACT: 1.00000 GA # 828 

SC # 96015 
EPA METHOD 6 2 5  

BASE/NEUTRALS AND ACIDS 

BASE AND NEUTRALS EXTRACTABLES 
CWCENTRATION 

CAS No. PARAMETER - -.------- (ug/l) 
- - - - - - - e m . - - -  

8 3 - 3 2 - 9  ACENAPHTMENE 4.3 
2 0 8 - 9 6 - 8  ACENAPHTIIYLEHE 0.0 
1 2 0 - 1 2 - 7  ANTHRACENE 3.0 
3 0 9 - 0 0 - 2  ALDRIW 0.0 
5 6 - 5 5 - 3  BENZO( a)AWTHRACENE 0.0 
2 0 5 - 9 9 - 2  BEMZO(b)FLLWRANTHENE 0.0 
207-08-9 BEWZO( k )FLUORAWTHEIE 0.0 
5 0 - 3 2 - 8  BENZO(a)PYRENE 0.0 
199 - 2 4 - 2  BENZO(ghi IPERYLENE 0.0 
85-68 -7  BUTYLBENZYLPHTHALATE 0.0 
3 1 9 - 8 5 - 7  BHC-bc ta  0.0 
3 1 9 - 8 6 - 8  H C H - d e l t a  0.0 
I t  1 - 4 4 - 4  BIS(2-CHLOR0ETHYL)ETHER , 0.0 
1 1 1  -91 1 BIS(2-CHLOROETHOXY )HETHANE 0.0 
1 1 7 - 8 3 - 7  Dl(2-ETHYLUEXYL)PHTHALATE 0.0 
1 0 8 - 6 0 - 1  B15(2-CHLOROISOPROPYL)ETHE 0.0 
1 0 1 - 5 5 - 3  4-@ROlQ)1PHENYLETHER 0.0 
57 -71-9 CHLOADAWE 0.0 
9 1 - 5 8 - 7  2-CHLORWAPHTHALENE 0.0 
7 0 0 5 - 7 2 - 5  4-tHLORCOIPHENYLETHER 0.0 
2 1 8 - 0 1 - 9  CHRYSENE 0.0 
7 2 - 5 6 - 8  plp'-000 0.0 
R-55-9 p'p l  -ODE 0.0 
5 0 - 2 9 - 3  p'p' - 0 0 1  0.0 
5 3 - 7 0 - 3  D I ~ E N Z O ( ~ ~ ) A N T  HRACENE 
@A-71-2 0 I -n-BUTYCPHT HALATE 
741 -73.1 1.3-OICHLOROBEIZEtlE 

' .  5 0 -  1 1,2-D I CULDROBEMZEME 
:C6-7 I,&-DICHLDROBEflZENE 

6 6 - 5 7 - 1  OIELDRlN 
8 4 - 6 6 - 2  DIETHTLPHTHALATE 
1 3 1 - 1 1 - 3  DIMETHYLPHTHALATE 
1 2 1 - 1 6 - 2  2,L DlNlTROTOLUENE 
6 0 6 - 2 0 - 6  2,6-01NITROTOLUENE 
117-64-0 Dl-n-OCfYLPHTHAUTE 
1031  - 0 7 - 8  EHDOSULFAN SULFATE 
2 0 6 - 1 4 - 0  FLUORAMTHENE 
86-73-7 FLUORENE 
76-14  -8 HEPTACHLOR 
1 0 2 6 - 5 7 - 3  HEPTACULOR EPOXIDE 
1 1 8 - 7 4 -  1 HEXACHLOROBENZEWE 
8748-3 n ~ ~ c n ~ a t o e v r m  IEUE 
6 7 - 7 2 -  1 HEXACWLORMTHANE 
193-39 -5  INDENO(1 ,Z,J-cd)PYRENE 
78-59-1 ISOPHORQIIE 
9 1 - 2 0 - 3  NAPHTHALENE 
9 8 - 9 5 - 3  NITROBENZEYE 
8 5 - 0 1  -8 PHEWANTHREWE 
1 2 9 - 0 0 - 0  PYRENE 
1 2 0 - 8 2 - 1  1,2,4-TRICHLOROBENZENE 

POLYCHLOPlNATED BIPHENYLS 

* W L  
( w / L )  US No. PARAMETER .---*-- ----.---. 
0 - 5 0  12674-1  1 - 2  PCB-1016 
0.50 1 1 1 ~ - 2 8 - 2  ~ t a - 1 2 2 1  
1 a00 111L1-16 -5  PCB- 1232  
0 e 7 5  53169-21  -9 PCB- t 2 4 2  
1 - 0 0  1 2 6 7 2 - 2 9 - 6  PCB- I248  

- 2 5  11  W7-69.1 PCB-1 254  
I-2s 11096-82 -5  PCB-1260 
2.00 

C I S  NO. 
- A m - - - -  

5 9 - 5 0 - 7  
9 5 - 5 7 - 8  
120-83 -2  
105-67 -9  
5 1  -28-5 
531-52 -1  
88-75-5 
100-02 -7  
87-86.5 
109-95 -2  
8 8 - 0 6 - 2  

ACID EXTRACTABLES 

PARAMETER 
* * - - - - - - -  

1-CHLORO*3*METHYLPHEWOL 
2-CWLOROPHENOL 
2 ,4 -0  l CHLOROPWENOL 
2,4-OIMETHYLPHENOL 
2,L-DINITROPHENOL 
2-METHYL-4.6-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PEWT,ACHLOROPHENOL 
PHENOL 
2,&,6-TR1CHLORDPHENOC 

CONCENTRATION 
( W / l )  

* * - - * - . - - . * - -  

BHDL'* 
BnDl*' 
8w1"" 
BMDL*" 
BF1DLT" 
BnDL'. 
BMDL" 

CONCENTRAT ION 
(UQ/ l 1 

.--.-**--*..- 

0.0 
0 .a 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ADOITIONAL EXTRACTABLES 
CONCENTRAT f ON 

U S  lo. PARAMETER - - - - - - -  ---- .*---  - - 
9 2 - 8 7 - 5  BENZlDINE 
3 1 9 - 8 4 - 6  BHC-atpha 
9 5 9 - 9 1 - 1  EWDOSULFAN I 

33213-65 -9  EHDOSUCFAN I 1  
n - 2 0 - 8  ENORIN 
n - 4 7 - 1  HEX~CHLOROCYCLOPENTADIENE 
86-30-6 n-NfTROSOOIPHENYLAHINE 
62-75-6 n-M lTR~OOlMETnYLAMINE 
9 1 - 9 4 - 1  3,3-OICHLOROBEMZIDINE 

2-flETAYLNAPHTHALENE , 

Oms0 ** B W L  - B E L W  METHOD DETECTION L I M I T  (A value of 0.0 = 0CP)L) 
2.00 



hboratorres, Inc. FORT LAUDERDALE SAVANNAH 

CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91 
SAMPLE LOCATION CSY-FMW # 3/NAVAL EPA: # FL095 
SAMPLE NUMBER 003-041591  FL DRINKING WATER: # 8 6 1 4 4  
DATE RECEIVED 04/15/91 FL ENVIRONMENTAL: # E86006 
DATE S A M P U D  04 /12 /91  GEORGIA: 4 . 8 2 8  
SAMPLE TYPE WATER SOUTH CAROLINA: # 96015 
SUBMITTER FEDEX 

TEST RESULTS .................................................................. 
EPA 6 2 4  
EPA 625 
ARSENIC SM 304 
CADMIUM SM 3 0 0  SERIES 
CHROMIUM,T SM 300 SERIES 
COPPER SM 3 0 0  SERIES 
LEAD, T S M  300  SERIES 
MERCURY SM 3 0 0  SERIES 
SELENIUM SM 3 0 0  SERIES 
SILVER SM 3 0 0  SERIES 
ZINC SM 300 SERIES 
ANTIMONY SM 3 0 0  SERIES 
BERYLLIUM SM 3 0 0  SERIES 
Nf CKEL SM 3 0 0  SERIES 
THALLIUM SM 304 

POSITIVE 
NEGATIVE 
< 0 . 0 0 2  MG/L 
~ 0 . 0 0 1  MG/L 
< 0 . 0 0 2  MG/L 
. 0 2 0  MG/L 
< 0 . 0 0 2  MG/L 
< 0 . 0 0 0 2  MG/L 
c 0 . 0 0 2  MG/L 
~ 0 . 0 0 2  MG/L 
. 0 6  MG/L 
~ 0 . 0 0 2  MG/L 
< 0 . 0 0 2  MG/L 
. 0 4  MG/L 
~ 0 . 0 0 2  MG/L 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

& / f l ~  
DONALD S . MCCORQUODALE , J R .  PH. D . 
MICROBIOLOGIST 



Laboratories, Inc. FORT UUOERDALE SAVANNAH 

-CERTIFICATIONS- 
EPA: XFL095 

CLIENT: WESTINGHOUSE-ENVIRO. FL DRINKING WATER: #86144 
SAMPLE: 003-041591/ CSY-FMW # 3  NAVAL BASE FL ENVIRONMENTAL: #E86006 

DATA FILE: > 4 1 5 0 7 : : D 4  GA # 828 
DATE ANALYZED: 4 / 1 5 / 9 1  20:08 SC # 96015 

DILUTION FACTOR: .20000 

EPA METHOD 6 2 4  - PURGEABLE ORGANICS 

CAS No. ------- 
71-+3-2 
75-27-4 
75-25-2 
74-83-9 
56-23-5 
108-90-7 
75-00-3 
67-66-3 
74-87-3 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-1 
75-09-2 
79-34-5 
127-18-4 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-01-4 

PARAMETER 
------c-- 

BENZENE 

CONCENTRATION 
(ug/l) ------------- 

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT X DILUTION FACTOR 
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT) 



Laboratories. Inc. FORT LAUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 043-041591/  C S Y - F W  #3 NAVAL BASE EPA: #FL095 

DATA FILE: >4B03A::D3 FL DRINKING: #86144  

DATE REPORTED: 4/16/91 15:32 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 1.00000 GA # 828 

SC # 96015  
EPA METHOD 625 

BASE/NEUTRALS AND ACIDS 

BASE AND NEUTRALS EXTRACTABLES 
CONCEUTRATION 

CAS NO. PARAMETER 
. - - - - * -  . - - * - - - - -  

(ug/L) 
. * - - - . * -* . - - -  

83-32-9 ACENAPHTHENE 0.0 
208-96-8 ACENAPHTHYLENE 0.0 
120-12-7 ANTHRACENE 0.0 
309-00-2 ALDRIN 0.0 
56-55-3 BENZ0Ca)ANTHRhCENE 0.0 
205-99-2 BENZO(b)FLUDRANTHENE 0 .O 
207-08-9 BENZO(k)FtUORANTHENE 0.0 
50-32-8 BENZ0ta)PYRENE 0.0 
t91-2C-2 BEN201 ghi )PERILEN€ 0.0 
85-68-7 BUTY LBEWZYLPHTHALATE 0.0 
3 t9 -85 -7  B H C - k t a  0 .O 
719-86-8 HCH-delta 0.0 

' I -CL-4 01 S(2-CHLOR0ETHYL)ETHER 0.0 
11-91-1 BIS(2-CHLOROETH0XY)WETHANE 0.0 

117-81-7 DI(2-ETHYLWEXYL)PHTHAlATE 0.0 
108-60-1 BlS(2-CHL0ROISOPROPYL)ETHE 0.0 
101 -55-3 4-BROM001PHEMYLETHER 0.0 
57-75-9 CHLORDANE 0.0 
91-58-7 2-CHLORONAPUTHALENE 0.0 
7005-72-5 4-CHLOROOlPHENYLEfHER 0.0 
218-01-9 CHRYSENE 0.0 
72-54-8 plp'-000 0 .O 
72-55-9 p1p'-ODE 0.0 
50-29-3 plp'-ODT 0.0 
53-70-3 DtBENZo(sh)hNTHRACE#E 0.0 
84-74-2 Dl-tt-BUTYLPHTHALATE 0.0 
541-73-1 1,3-OlCHLOROBEWZENE 0.0 
95-50- 1 1,2-D I CHLOROBENZENE 0.0 
106-56-7 1'4-DlCHLOR08ENZENE 0.0 
60-57-1 DIELDRIN 0.0 
84-66.2 OlETHYLPHTHALATE 0.0 
131-1 1-3 OIMETHYLPHTHALATE 0.0 
121-14-2 2.4 DlWlTROTOLUEME 0.0 
606.20 -6  2,6-D I N I TROTOLUENE 0.0 
117-84-0 Dl-n-aCTYLPHfHAUTE 0.0 
1031-07-8 ENDOSULFAW SULFATE 0.0 
206-44-0 FLWRANTHEWE 0.0 
86-73-7 FLUXENE 0.0 
76-44-8 HEPTACHCOR 0.0 
t 0 2 ~ - 5 7 - 3  ~EPTACULOR EPOXIDE 0.0 
118-7k-1 HEXACHLOROBENZENE 0.0 
87-68-3 HEXAtHLoRoBUTAD1E)IE 0.0 
67- f2- 1 HEXACHLOROETHANE 0.0 
193-39.5 INDENO[I,Z,S-cd)PIR€UE 0.0 

CAS No. PARAMETER 
a*----.-. 

12674-11-2 PCB-1016 
11 t04-28-2 PCB-1223 
11141-16-5 PCB-1232 
53469-21 -9  PCB- 1262 
12672 - 29-6 PCB - 1218 
11097-69-1 PCB-1254 
1 1096-82-5 PCB-1260 

ACID EXTRACTABLES 

CAS Mo. PARAMETER 
- * - e m - - . *  

59-50-7 6-CHLORO-3-METHYLPHEWOL 
95-57-8 2-CHLMWHENOL 
120-83-2 2,4-DlCULOROPHENOL 
105-67-9 2 ,C-DlhETHYLPHEllOt 
51-28-5 2.4-DINITROPHENOL 
53C-52- 1 2-METHYL-4.6-OINITROPHENOL 
88-75- 5 2- N LTROPHENOL 
100-02-7 ~-NITROP~ENOL 
87-86-5 PEITACNLOROPHENOL 
109-95-2 PHENOL 

. 88-06-2 2,L,6-TRlCWLOROPHEt(OL 

CO)ICENTRATION 
CAS No. PARMETER tUQ/l) 
- - . - - * -  - - . - - * . e m  .-.*.------.- 
92-87-5 BENZlDlNE 0.0 
319-M-6  BHC-rtpha 0.0 
959-98-8 ENDOSULFAN 1 0.0 

33213-65-9 ENDOSULFAM I I 0.0 
72-20-8 ENORIN 0.0 
77-67-4 HEXACHLOROCYCLOPENTAD IENE 0.0 
84-30-6 n-N1TROSa)lPHENYLAHlNE 0.0 
62-7S-6 n-WITrt0SQ)lHETHYUnIWE 0.0 
91-94-1 3,3-OICHLOROBEMZ10INE 0 .O 

2-METHYLNAPHTHALENE 0.0 

0.0 O-B5 ACTUAL DETECTION LIHIT = METHOD DETECTlON LIMIT X DILWION FACfOll 
0.0 0-50 ** BHDL - BELW MET~OD DETECTIDN LIMIT (A of  0.0 B~OL) 
0.0 2 -00  

65-07 -8 PHENANTHREWE 0.0 1.00 
129-00-0 PYRENE 0.0 1-00 
120-82-1 1,2,4-TRICHLbROBEU2ENE 0.0 1.00 



Laboratorlea, Inc. FORT UUDEROALE SAVANNAH 

CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91 
SAMPLE LOCATION CSY-FMW # l/NAVAL EPA: # FL095 
SAMPLE NUMBER 004-041591 FL DRINKING WATER: $ 8 6 1 4 4  
DATE RECEIVED 04/15/91 FL ENVIRONMENTAL: # E86006 
DATE SAMPLED 04/12/91 GEORGIA: # 828 
SAMPLE TYPE WATER SOUTH CAROLINA: # 96015 
SUBMITTER FEDEX 

TEST RESULTS 
---------------___------.~----------------------------------------- 

EPA 624  
EPA 625  
ARSENIC SM 304 
CADMIUM S M  300 SERIES 
CHROMIUM,T SM 300 SERIES 
COPPER SM 300 SERIES 
LEAD, T SM 300 SERIES 
MERCURY SM 300 SEXES 
SELENIUM SM 300 SERIES 
SILVER SM 300 SERIES 
ZINC SM 300 SERIES 
ANTIMONY SM 300 SERIES 
"RYLLIUM SM 300 SERIES 
'ICKEL SM 300 SERIES 
THALLIUM SM 304 

POSITIVE 
POSITIVE 
~0.002 MG/L 
<0.001 MG/L 
<0.002 MG/L 
.040 MG/L 

, ~0.002 MG/L 
~0.0002 MG/L 
<0.002 MG/L 
<0.002 MG/L 
.06 MG/L 
.003 MG/L 
~0.002 MG/L 
.04 MG/ L 
~ 0 . 0 0 2  MG/L 

DONALD S . MCCORQUODALE, JR. PH . D. 
MICROBIOLOGIST 



Laboratories, Inc. fORt LAUDERDALE SAVANNAH 

-CERTIFICATIONS- 
EPA: #FLOSS 

CLIENT: WESTINGHOUSE-EWIRO. FL DRINKING WATER: 5 8 6 1 4 4  
SAMPLE: 004-041591j CSY-FMW #1 NAVAL BASE FL ENVIRONMENTAL: PE86006 

DATA FILE: >41508::D4 GA # 828 
DATE ANALYZED: 4/15/91 2 0 : 0 8  SC P.96015  

DILUTION FACTOR: .20000 

EPA METHOD 624 - PURGEABLE ORGANICS 

CAS No. ------- PARAMETER --------- 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMEFHANE 
0-DICHLOROBENZEIJE 
m-DICHLOROBENZENE 

E -DICHLOROBENZENE ,I-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,l-DICHLOROETHENE 
trans 1 2-DICHLOROETHENE 
1, 2-D~C~LOROPROPANE 
cls,l,3-DICHLOROPROPENE 
trans 1,3-DICHLOROPROPENE ETHYLBENZENE 
DICHLOROMETHANE 
1 1 2 2-TETRACHLOROETHANE 
T~T~A~HLOROETHENE 
TOLUENE 
l,l,i-TRICHLOROETHANE 
1 1 2-TRICHLOROETHANE 
T~I~HLOROETHENE 
VINYL CHLORIDE 

CONCENTRATION 
(ug/ 1) 

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FACTOR 
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT) 



Laboratories, lnc. FORT LAUOERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 004-041591/ CSY-FMW #1 NAVAL BASE EPA: #FL095 

DATA FILE: >4B04A::D3 FL DRINKING: #86144 
DATE REPORTED: 4/16/92 17:07 FL Emf RONMENTAL : #E8 6 0 0 6 
DILUTION FACT: 1.00006 GA # 828 

SC # 96015 
EPA METHOD 6 2 5  

BASE/NZUTRALS AND ACIDS 

BASE AND NEUTRALS EXTRACTABLES 
COMCENTRATION 

CAS No. PARAMETER (ug/ll 
. - - - * * -  - - - - * - - - - - - - -  

8 3 - 3 2  -9 ACENAPHTHENE 0.0 
208-96 -8  ACENAPHTHYLENE 0.0 
1 2 0 - 1 2 - 7  ARTHRACENE 1 .I 
309.00-2 ALDRIW 0.0 
5 6 - 5 5 - 3  BENZO<a)ANTWRACEHE 0.0 
205-99 -2  BENZO(b)f LUOT(AM1HENE 0.0 
2 0 7 - 0 8 - 9  RENZO( k)FLWRANTHEN€ 0.0 
5 0 - 3 2 - 8  BENZOtalPYRENE 0.0 
191  - 2 4 - 2  BENZO(ghi IPERYLENE 0.0 
8 5 - 6 8 - 7  BUTYLBENZYLPHT HALATE 0.0 
3 1 9 - 8 5 - 7  B H C - k t a  0.0 
319-86 -8  H C H - d e l t a  0.0 
1 1 1 - 4 4 - 1  BIS(2-CHLOR0ETHYt)ETHER -I 0.0 
1 1 1 - 9 1 - 1  BIS(2-CHLOROETH0XY)HETHANE 0.0 
117-81 -7  Dl(2-ETHYLHEXYL)PHTHALAfE 0.0 
108-60 -1  BISC2-CHLORO1SOPROPIL)ETHE 0.0 
101-55 -3  4-EROn~IPHENYLETHER 0.0 
57 -  7k.9 CHLORDANE 0.0 
91 - 5 8 - 7  2-CHLORONAPHTHALENE 0.0 
7005.72-3 4-CHLOR001PHEMYLETHER 0.0 
2 1 8 - 0 1 - 9  CHRYSENE 0.0 
7 2 - 5 4 - 8  p' pl-ODD 0.0 
7 2 - 5 5 - 9  p'pl-OOE 0.0 
5 0 - 2 9 - 3  p'pl-DDT 0.0 
53 -  7 0 - 3  0 I~ENZO(~~)ANTHRACENE 
6 4 - 7 1 - 2  D I  -n-BUTYLPHTHALATE 
541  - 7 3 - 1  1,3-OICHLOROBENZENE 
9 5 - 5 0 - 1  1,2-DICHLOROBENZENE 
1 0 6 - 4 6 - 7  1,4-OICHLOROBENZENE 
60-57-1 DIELDRIN 
84-66-2 DIETHYLPHTHALATE 
131- 11-3 OIMETHYLPHT HALATE 
121-14 -2  2,4 DINITROTOLUENE 
606-20 -6  2,6-OINITROtOLUENE 
1 1 7 - 8 4 - 0  Dl-n-OCTYLPHTHALATE 
1031-07 -8  EYDOUlLfAN SULFATE 
2 0 6 - 1 4 - 0  FLUORAMTHEME 
8 6 - 7 3 - 7  FLWRENE 
7 6 - L 4 - 8  HEPTACHLOR 
t O 2 L - 5 7 - 3  HEPTACHLOR EPOXIOE 
1 1 8 - 7 L - 1  HEXACHLOROBENZENE 
8 7 - 6 8 - 3  HEXACHLOROBUtADIEYE 
6 7 - 7 2 - 1  HEXICHLOROETHAME 
1 9 3 - 3 9 - 5  IMDEN0(1,2,3-cd)PYRENE 
7 8 - 5 9 - 1  iSOPHOI1ONE 
9 1 - 2 0 - 3  NAPHTHALENE 
98-95 -3 N ITltOBENZENE 
8 5 - 0 1 - 8  PHEYANTHRENE 
129-00 -0  PYRENE 
1 2 0 - 8 2 - 1  1,2,4-TRlCHLOROBENZENE 

WLYCHLORINATED BIPHENYLS 

CAS No. PARAMETER 
--..**--- 

12674-11 -2  PCB-1016 
11106-28 -2  PCB-1221 
11141-16 -5  PCB-1232 
53069-21  -9 PCB- 1242 
1 2 6 7 2 - 2 9 - 6  PCB-1248 
1 1 0 9 7 - 6 9 - 1  PCB-12% 
1 1 0 9 6 - 6 2 - 5  PCB- 1260 

C?S NO. ..-.-*. 
5 9 - 5 0 - 7  
95-57-8 
1 2 0 - 8 3 - 2  
1 0 5 - 6 7 - 9  
5 1 - 2 8 - 5  
534-52.1 
88-75-5  
1 0 0 - 0 2 - 7  
8 7 - 6 6 - 5  
1 0 9 - 9 5 - 2  
88-06-2 

ACID EXfRhCTA@LES 
CONCENTRATION 

PARAMETER .-.*----- 
4-CHLWO-3-HETHYLPHENOL 
2 - CHLOROPHENOL 
2.4-01CHLOROPHENOL 
2,4-01).tETn'lLPINOL 
2,4-DIMITROPHEWOL 
2-METHYL-4,6-DlNITROPHENOL 
2-MI  TROPIEIOL 
4-NITROPHENOL 
PENTACHLOROPHEYOL 
PHENOL 
Z,4,6-TRICHLOROPHENOL 

ADD11 1ONAL EXTRACTABLES 
COMCEMTRATION 

CAS No. PARAMETER 
.--*--a -----.-.- 
9 2 - 8 7 - 5  BENZIDINE 
3 1 9 - 8 4 - 6  BHC-al@a 
959-98-8 ENDOSULFAY 1 

3 3 2 1 3 - 6 5 - 9  ENDOSULFAN 1 I 
7 2 - 2 0 - 8  ENORIN 
77.17-L HEXClCH~OROCYClOPE11TADlENE 
8 6 - 3 0 - 6  n-NlTROSQ)IPHEWYLAMlME 
62-f5-6 n-NlTRO5001f4EfHYLAfilNE 
9 1 - 9 4 - 1  3,3-OICHLORO8EYZIOiNE 

2-MJETHYLHAPHTHALEHE , 

0 - 8 5  ACTUAL D E T E C T ~ ~  Lnur  = M E T ~ ~  UETECTIOU LIWIT x DILUTION FAC 
0 - 5 0  ** BMDL - B E L W  METMOO OETECTlOW L I M I T  (A value of 0.0 r BHDL) 
2.00 
1.00 
1-00 
1-00 



APPENDIX J 

Caustic Pond - Analvtical Data 

(Source: Reference 12) 



G E N E R H L  ENGINEERING LADORA FORlES 
\ * .  , 

Full Service Chemical Testing and&~!~sis' + 
k 

Office G Lab. 
I 3 I 3 Ashley hver noad 
Charjeston, S.C. 
h o n e  (803) 556.81 7 1 

Mailing Address 
P.O. Oox 307 i 2 
Charlesron. S.C. 2940 7 

Reque5ceabY Mr. Phil Ciaravella 

Somole k3enr1frcar1on Results 

Analysis of ;doni t o r i n q  Wells 
(July 28, 9181) 

ph 
C o n d u c t i v i t y  , BD~WOS/C:: 
Calcium, mg/~ 
Chloride, 
S u l f a t e ,  

CP- 1 - CP-2 CP- 3 

- 

George C. ~ r e e n c  PhD 



APPENDIX K 

Chemical Disposal Area - Analytical Data 

(Source: Reference 12) 
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ENERGY RESOURCES CO. INC. 

INORGANIC CHEMISTRY LABORATORY 

- Report of Chemical A n a l y s e s  - 

C1 i e n t :  Geraghty & Miller 
Charleston, s.C. 

ERCO ID 
C1 

Concentration (gm/l) 

CD-I  
CD-2 
CD-3 
CD-4 
CD-5 

Saaple  Rcvd. 7 / 3 0 / 8 1  
D a t e  Completed 8 / 2 5 / 8 1  
Date o f  this r p t .  5/4 /82 

Checked by 



S
am

p
le

 
R

c
v

d
: 

7
/3

0
/8

1
 

D
a

te
 A

n
a

ly
s

is
 

C
o
m
p
l
e
t
e
d
:
 

8
/7

/8
1

 
A

l
l

 R
e
s
u
l
t
s
 

In
: 

W
/l

 
-
 

R
ep

o
rt

ed
 

B
y:

 
C

h
ec

k
ed

 
B

y:
 

E
N

E
R

G
Y

 
R

E
SO

U
R

C
E

S 
C
O
.
 

IN
C

. 

V
O
L
A
T
I
L
E
 
O
R
G
A
N
I
C
S
 
A
N
A
L
Y
S
I
S
 

- 
R

ep
o

rt
 
S
h
e
e
t
 
- 

A
n

a
ly

ze
d

 
fo

r
: 

G
e
r
a
q
h
t
y
 

&
 
M
i
l
l
e
r
 

-
 

C
o
m
p
o
u
n
d
s
 

(
i
n
 o
r
d
e
r
 
o
f
 
e
l
u
t
i
o
n
)
 

C
D
-
1
 

C
D

-2
 

C
D

-3
 

C
D
-
4
 

C
D

-5
 

&
 

V
in

y
l 

c
h

lo
r

id
e

 
-
 

M
et

h
y

le
n

e 
c

h
lo

r
id

e
 

0
.5

8
 

0
.3

2
 

T
r
i
c
h
l
o
r
o
e
t
h
y
l
e
n
e
 

-
 

T
e
t
r
a
c
h
l
o
r
o
e
t
h
y
l
e
n
e
 

-
-
 

C
h
l
o
r
o
b
e
n
z
e
n
e
 

0
.1

4
 

1
0
.
6
8
 

-
 

-
-
-
 

U
nk

no
w

n 
0

.2
0

 

C
o
m
m
e
n
t
s
:
 

A
l
l
 
b
l
a
n
k
 
s
p
a
c
e
s
 

a
r

e
 N
D'
s 

(
n
o
n
e
 d

e
te

c
te

d
) 

((
0

.0
5

 
m

g
/l

, 
o
r
 
5
0
 

p
p

b
) 



S
a

m
p

le
 
R
c
v
d
:
 

2
/1

2
/8

2
 
-
 

D
a

te
 A

n
a
l
y
s
i
s
 
C
o
m
p
l
e
t
e
d
:
 -
-
-
 

2
/2

3
/8

2
 

A
1
 1

 
R
e
s
u
l
 t
s 

I
n
 

IJ 
/I

 
( 

C
h
e
c
k
e
d
 
By

: 

E
N
E
R
G
Y
 
R
E
S
O
U
R
C
E
S
 
CO
. 

IN
C.

 

V
O
L
A
T
I
L
E
 
O
R
G
A
N
I
C
S
 

A
N

A
L

Y
S

IS
 

- 
R

ep
o

rt
 

S
h

e
e

t 
- 

A
n
a
l
y
z
e
d
 
f
o
r
;
 
G
 

6,
 

M
 S
C
 

N
a

v
y

 

C
om

p
ou

n
d

s 
C

D
- 
1 

C
D
-
2
 

C
D
-
3
 

C
D

-4
 

C
D
-
 5
 

(
i
n
 o
r
d
e
r
 
of
 
e
l
u
t
i
o
n
)
 

1
3
-
1
2
3
9
 

1
3
-
1
2
4
0
 

1
3
-
1
2
4
1
 

1
3
-
1
2
4
2
 

1
3
-
1
2
4
6
 

- 
-
-
-
 -
 

V
i
n
y
l
 
c
h
l
o
r
i
d
e
 

M
et

h
yl

 e
n
e
 
c
h
l
o
r
i
d
e
 

2
8

 
2

0
0

0
 

7
.5

 
10

 0
0

 
1

5
0

0
 

-
-
 

-
 

t7
 

I
,
]
-
d
i
c
h
l
o
r
o
e
t
h
a
n
e
 

I V
I 

I 
,2

-d
ic

h
l 
o
r
o
e
t
 h
yl
 e

n
e

 

C
h
l
o
r
o
f
o
r
m
 

1.
5 

1
 ,
2
-
d
i
c
h
l
o
r
o
e
t
h
a
n
e
 

C
a
r
b
o
n
 
t
e
t
r
a
c
h
l
o
r
i
d
e
 

-
 

B
r
o
m
o
d
i
c
h
l
o
r
o
m
e
t
 h
a
n
e
 

Tr
 i
c
h
l
o
r
o
e
t
h
y
l
e
n
e
 

D
i
b
r
o
m
o
c
h
l
o
r
o
m
e
t
h
a
n
e
 

T
e
t
r
a
c
h
l
o
r
o
e
t
h
y
l
 e
n
e
 

'o
m

m
en

ts
: 

Al
l 

b
l
a
n
k
 

s
p

a
c

e
s

 
a
r
e
 
ND
'a
 

(
r

 
-
 

-
 ? 

d
e

te
c

te
d

).
 



ENERGY RESOURCES CO.,INC. 
SUI.C.URY OF EIASE/NEUTRAL P R 1  ORITY POLLUTANTS 

CLIENT: !:f!raghty & Miller 

CLIENT I . D . :  CD 1 DATE SMlPLE RECEIVED : 2/  12/82 

ERCO I . D .  : 13-1239 DATE SWPLE COMPLETED: 2/28/82 

,- 3 acenaphthene ND 68B di-n-butvl phthalate NI 

L3 benzidine ND 69B di-n-octyl phthalate N[: 

'9 1,2,4-txichlorobenzene ND 7 0 ~  d i e t h y 1  phthalate t 

3 hexachlorobenzene ND -71B dimethyl' phthalat i  Ni 

12B hexachloroethane' ND . 7 2~ benzo (a)'anthr'ac'e.ne NI 

3B bis (2-chloroethyl) ether ND ' 739' benzo(a)pyren'e NI 

jB 1,2-dichlorobenzene ND 7% benzo (k) f luoranthene NI 

? 1,3-dichlorobenzene ND 76B chrysene ~r 
1,4-dichlorobenzene ND 77B &c&na~hthyI'ene NI 

28B 3,3-dichlorobenzidine ND 78B' anthracene Nr 
jB 2,4-dinitrotoluene ND 79B benzo (qh i )  perylene - NI 

16B 2,6-dinitrotoluene ND 

I B  1,2-diphenylhydrazine ND 

3 fluoranthene ND 

'3B 4-chlorophenyl phenyl  ether ND 

1 4-brornophenyl phenyl ether - ND 

1?B b i s  (2-cbloroisopropyl) ether - ND 

38 bis (2-chloroethoxy)rnethane ND 

52B hexachlorobutadiene ND 

30 hexachlorocyclopen tadiene -- ND 

;qg isophorone ND 

5s naphthalene ND 

16B ni t robcnzene ND 

N-nitrosodimethylamine ND 

- N-n i  trosodiphcnylamine ND 
I B  N - n i t r o s o d i i n - p r o p y h i n e  ND 

BOB fluorene NT: 

81B phenanthrene NI 

82B dibenzo (a, h) anthracene NI 

83B indeno(l,2,3-cd)pyrene NI 

84B pyrene Nf 

1298 2,3,7,8-tetrachlotodibenzo- 

p-dioxin Nt 

ND = N o t  Detected 

NA = Not ~pplicable 

* = 1-9 ug/ l  

Reported by: 

Checked by: C' ,5J4l&-L- 
I 

68 b i s  (2-ethylhcxyl) p h t h a l a t e  



ENERGY RESOURCES CO. , INC . 
SUl*X*lARY OF BASE/EIEUTRAL P R I O R I T Y  POLLUTAM" 

CLIENT : Geraahtv 8 Miller 

CLIENT I . D . :  CD 2 DATE S W L E  RECEIVED: - I 
ERCO I . D . :  13-1240 

DATE S L P L E  COMI?LETED : 2/28/87 

, 3 acenawhthene ND 68B di-n-butvl phthalate N I 

~d benzidine ND 698 di-n-octyl phthalate  NI 

3 1,2,4-trichlorobenzene ND 708 die thy1  phthalate 

3 hexachlorobentene ND 71B dimethyl'  phthalate Ki 

1 ?B hexachloroethane ND 72B benzo (a)'anthracene NI 

IB bis ('2-chloroethyL) ether ND 738' b'enzo' (a) pyren'e 
v N I 

2OB 2-chloronaph thalene  ND 

f~ 1,2-dichlorobenzene ND 

!6B 1,3-dichlorobenzene ND 

IB 1,4-dichlorobenzene ND 

!8B 3,3-dichlorobenzidine ND 

i B  2,4-dinitrotoluene - ND 

16B 2,6-dinitrotoluene ND 

'B 1,2-diphenylhydrazine ND 

7'43' '3', 4-b'enzof luar an thene N I 

758' benzo (k) f luoranthene NI 

7 68' chrysene VI 

773 - a~eiiaphtltyTene' A 

78B anthracene NI 

798 benzom('qhi) pervl ene NI 

80B f luorene  N I 

8 1 B  phenanthrene NI 

3B f luoranthene ND 82B dibenzo (a, h) anthracene N I 

7B 4-chlorophenyl phenyl ether ND 

IB 4-bromophenyl phenyl ether ND 

?B bis (2-chloroisopropyl) e t h e r  ND 

3B b i s  (2-chloroethaxy) methane ND 

838 indeno ( l , 2 , 3  -cd) pyrene NT 

84B pyrene N I 

129B 2,3,7,8-tetrachlorodibenzo- 

p-dioxin NL 

2B hexachlorobutadiene ND 

!B bexachlorocyclopentadiene - ND ND = N o t  Detected 

4 8  i sophorone  ND NA = N o t  Applicable 

5B naphthalene ND * = 1-9 ug/l  
6 B  nitrobenzene ND Reported by: c. %P 1- - ,  
LB N-nitrosodimethylamine ND Checked by: A- 
2B N-nitrosodiphenylamine ND / 

58 b i s  (2 -e thy lhcxy l )  phthalate 34 



ENERGY RESOURCES CO. , INC. 
Suf-LI4ARY OF aASE/NEUTRhL P R I O R I T Y  POLLUTANTS 

:NT : Geraghty & Miller 

:NT I . D . :  CD 3 
DATE SAMPLE RECEIVED: 2/ 12/82 

) 1 . D . :  13-1241 
DATE SN.lPLE COMPLETED : 2/28/82 

aph thene  ND 

i d i n e  ND 

4- trichlorobenzene ND 

chlorobenzene AND 

chloroethane ND 

2-chloroethyl) ether ND 

loronaphthalene ND 

~ichlorobenzene ND 

r' 'lorobenzene ND - 
3iFhlorobenzene ND 

dichlorobenzidine ND 

3 i n i t r o  toluene ND 

lini trotoluene ND 

iiphenylhydrazine ND 

.-ant hene ND 

~ o r o p h e n y l  phenyl ether ND 

~mophenyl p h e n y l  ether ND 

!-chloroisopropyl) ether ND 

68B di-n-butyl phthalate  * 
. . 
6 9 8  di-n-octyl  phthalate ND 

708 diethyl' phthalate 

-71B d i m e t h y l  phthalate . - 
7 28 benzo (a) 'an'thrac'ene ND 

73B benzo ('a) pyrene ND 

7 4 3  3', 4'-benzo'f luoran thene ND 

75B' benzo (k) f luoranthenc ND 

76B c h r y s e n e  ND 

773 zc.r&naph t l iy~~ene'  ND 

78B anthracene' _ ND 

79B benzo ( q h i )  perylene ND 

808 f l u o r e n e  ND 

81B whenanthrene  ND 

82B dibenzo (a, h) anthracene ND 

8 38 indeno (l', 2,3-cd) pyrene ND 

8 4 B  py r e n e  . . ND 

1298 2,3,7,8-tetrachlorodibenzo- 

ND !-ch1oroethoxy)methane p-dioxin ND 

:hlorobutadiene ND 

~hlorocyclopen tadiene - ND ND = Not Detected 
orone Ni l  NA = Not Applicable 

halene f = 1-9 ug / l  
LA---- - ID Reported by: fl@\ 
. idimethylamine - ND Checked by : c, A%--. 

rosod'  ' 
- 

rosodi-n-propylamine ND 

-ethylhcxyll whthalate + 



ENERGY RESOURCES CO. ,INC. 
SUEC~WRY OF BASE/NEUTFIAL PRIORITY POLLUTANTS 

CLIENT : Geraohtv 8 Killer 

CLIENT 1 . D . :  C D 4  DATE SMLPLE RECEIVED:  2/12/82 

ERCO I . D . :  13-1242 DATE SAMPLE COAWLETED: 2/28/82 

BASZ/NEUTREUI as/l BASE/NEUTKAL 
u!3 

18 a c e n a ~ n t h e n e  ND 68B di -n-buty l  phthalate  x 

S benzidine ND 698 di-n-octyl phthalate N' 

3B 1,2,4-trichlorobenzene ND 70B diethyl' phthalate 

B hexachlorobenzene ND 71B d'irnethvl' phthalate N 

123 ' hexachloroethane' ND 7 2B ' benzo ('a ) an'thrac'=ne N 

88 bis (2-chloroethyl) ether ND 73B'ben'zo(a)pyren'e N 

208 2-chloronaphthalene ND 7 43' ' '3',4'-b'en'zofluoranthene N 

50 1,2-dichlorobenzene ND 75B' ' ber?zo (k) f luoranthene N 

- 6 0  1 ;3-dichlorobenzene ND 76B c t ~ y s e n e  N 

'7B 1,4-dichlorobenzene ND 77s "~zcen'ab?itr-iy~'ene' 
I 

- 8 8  3,3-dichlorobenzidine ND 788 anthracene r4. 

'SB 2,4-dinitrotoluene ND 79B benzd(qhi) perylenc N ! 

6B 2,6-dinitrotoluene ND 8 0 8  f luorene N. 

!7B 1,2-diphenylhydrazine ND 818 phenan th rene  N: 

90 fluoranthene ND 8 2 B  d i b e n z o  (a, h) anthracene  N: 

OB 4-chlorophenyl phenyl ether ND 838 indeno (l,2,3-cd) pyrene N. 

10 4-bromophenyl phenyl ether ND 84B pyrene N ' 

2B bis (2-chloroisopropyl) ether ND 1298  2,3,7,8-tetrachlorodibenzo- 

30 bis (2-chloroethoxy) methane ND p-dioxin N! 

2B 1-.=xachlorobutadiene ND 

30 hexachlorocyclopentadiene - ND ND = N o t  Detected 
4~ isophorone ND NA = N o t  ~ ~ p l i c a b l e  

5 8  n a p h t h a l e n e  ND = 1-9 ug / l  
6B ni trobenzene ND ~ e p o r  ted by: c .  m%#A[L - < ,  

IB N - n i  trosodirnethylamine ND checked by : - 
2B N-nitrosodiphonylmine ND 1 

38 N-nitrosodi-n-ptopylamine ND 

SB b i s  (2-cthylhcxyl) p h t h a l a t e  15 



ENERGY RESOURCES CO. , INC. 
SUf.L'.lARY OF BASE/NEUTRAL P R I O R 1  TY POLLUTAI'JTS 

- LNT : Geraghty & M i l  let 

3NT 1 . D .  : CD 5 DATE SAMPLE RECEIVED:  2/12/82 

3 I . D . :  13-1246 DATE S A W  LE COLCIPLETED : 2/28/82 

~aphthene ND 6 8 8  d i - n - b u t y l  p h t h a l a t e  * 
z i d i n e  ND 6 9 8  d i - n - o c t y l  phthalate N D  - 

, 4 -  t r i c h l o r o b e n z e n e  ND 70B diethyl phthalate * 
ichlorobenzene ND 71B dimethvl p h t h a l a t e  PiD 

~ c h l o r a e t h a n e  ND 7 2 B  benzo (a) anthracene ND 

: 2 - c h l o r o e t h v l )  ether ND 73B benzo(a)pyrene ND 

~ l o r o n a p h t h a l e n e  N D  7 4 3  3,4-benzofluoranthene ND 

-dichlorobenzene ND 75B benzo (k) f l u o r a n t h e n e  ND 

- hlorobenzene - ND - 76B chrysene ND 

-dlchlorobenzene ND 77'd zcena'phthyl'ene ND 

-dichlorobenz idine ND 783 anthracene ND 

d i n i  trotoluene ND 7 9 B  benzo(qhi)perylene ND 

d i n i  t r o  t o l u e n e  ND 90B fluorene ND 

diphenylhydrazine ND 8 1 B  p h e n a n t h r e n e  ND 

ranthene ND 82B dibenzo (a ,h) anthracene ND 

l o r o p h e n y l  phenyl  ether ND 838 indeno (I, 2,3-cd) pyrene ND 

omophenyl p h e n y l  ether ND 84B pyrene  ND 

2-chloroisopropyl) ether ND l29B 2,3,7 0 8 - t e t r a ~ h l ~ r ~ d i b e n z ~ -  

2-chloroethoxy) methane ND p-dioxin ND 

chlorobutadiene ND 

chlorocyclopentadiene ND ND = N o t  Detected 
norone ND NA = N o t  A ~ p l i c a b l e  

t h a l e n e  ND * = 1-9 ug / l  

z~benzene - ND Reported by: 
1 - iodimethylamine ND C h e c k e d b y :  

trosodiphenylamine ND 

trosodi-n-propylamine ND 
2-ethvl h e ~ v l l  nhthalaeo .b 



G r r a ~ h c y  & Miller, I nc  

pH MEASURELclEIJTS OF WATER SAMPLES 
COLLECTED FROM MONITOR WELLS 

AT THE CHENICAL-DISPOSAL AREA' 

Well Number 

CD-1 

CD- 2 

CD-3 

CD-4 

CD- 5 

Measured at the t i m e  of sample col lec t ion .  



APPENDIX L 

Environmental Incident Reports 

#87-88 and #87-53-B 

PCB Transformer Oil Spill 



Ser  461,31463 
13 -AUG 1987- 

Froa;: Code 401.3 
To : F i l e  
V i a  : 

( 2 )  Code 46  

Sut;: : ENVIRONMEN!I'AL INCIDENT REPORT #87-53-3 

Ref :  ( a )  En\-jronmental Incident Report t e 7 - 5 3  dt6 2 5  Jun 87 
(b) Spill Report prepared by AmerEeo d t ~  2 %  Jun 87 
( c )  PHONCON AmerEco Steve Buach/CNSYD (Code 461.3) 

Serah Morey of 7 Aug 87 

Mcl: (I1 PCE Manifest Nunrber 10138 dtd 29  Jun  87 
( 2  1 General Engineering Laboratories anal yt i c a l  dated 

12 Aug 87 

1. AS shown In reference ( a ) ,  twenty-tw drums were f i l l e d  with 
PCB o i l  contaminated soil and asphalt, smples teken as shown, 
end the spill s i t e  was cwered with plestic sheeting by AmerEco 
employees. Analyticel results from soil s&I~@~E taken 
i m e d i r t e l y  after t h i s  initial cleanup, cnC analytica: results 
from sumgles taken by AmerEco during s i te  v i s i t  15-17 Jtme 
indicated t ha t  additional cleanup was necessary. ( X t  i s  noted 
the: the spili report, reference (bl, c o n t ~ i n s  several 
discrepancies concerning circumstances of this s p i l l  . 
2 .  On 2 9  June AmerEco arranged further cleanup and removed 
45,600 Ibs of so i l  from the s p i l l  s i t e ,  enclosure (1). AmerEca 
took samples, again splitting them with CMSYD. The spill site 
was again covered by AmerEco employees using 12' 2 x 4s to Earn a 
peaked cover. Analytical results indicated need for additional 
cleanup at five sampling points. 

3 .  On 5 Augue.t AmerECo removed additional scil from contamiaeted 
sampling points and resample4 these areas. The spill site was 
recovered with plastic sheeting. Samples w e r e  again taplit with 
CNSYD. Anrlytical rerults from this cleanup, enclosure ( 2 1 ,  
indicate (10 ppm PCB at all points sampled. Per reference ( c ) ,  
analytical by AmerEeo indicate <I1 ppm PCP as highest level 
found . 
4. No further cleanup required. Spill s i t e  t o  be restoree by 
AmerEco. . . 

Copy to: 
4 6 1 . 3 ,  460 DF, PWD Circ 
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CHARLESTON NAVAL S H I P Y A R D  

''1; CORDT COGARD UASHINGTON DC 

INFO CNO WASHINGTON 

C O H N A V F A C T N G C O U  ALEXANDRIA V A  

COflNAVSEASYSCOM UASHINGTON D C  

NAVENENUSA P O R T  HUENENE C A  

UNCLAS//NDSU9U// 

SUBJ: HAZARDOUS SUBSTANCE RELEASE REPORT IREPORT SYMBOL OPNAV S09D-3) 

L CNO FOR OP-45 CONNAVFACENGCOI'I FOR 112 

? GUT DTG RELEASE OCCURRED L41300Z SEP 8 3  

? CHARLESTON NAVAL SHIPYARD7 CHARLESTON, SC 

* BUILDING L2781 RESOURCE R E C O V E R Y  F A C I L I T Y  

5.  R.ESOURCE R E C O V f R Y  F A C I L I T Y  

b. PCB TRANSFORflERq OUT OF SERVICE 

b. PCB D I E L E C T R I C  FLUID 
3 

' 8  NONE 
! 

;7* 2 TO h GALLONS 
! 
:LO* A PALLET LOADED ON A FORKLIFT WAS JAMIIED UP AGAINST AN INSULATOR*  
i 

1 
A S .  A , R E S U L T  OF T H I S  I N C I D E N T  THE SEAL AROUND-.,.THE_$~S,~$_A_T.9R..@,Ss CRACKED 
:-3;1; .,: 

..... I -  -.a- ......................... ".-. ..-..A ............ .---.-.-C - .I--.----.-., - .a 

' J14 . lb l .q  t r # ( u  . r A Y i  '.;.: . . a ,  *..TI:.. . . r .  ; ,k . ., .t,%r.w,. I *U* ' I  
I 

S. SCHAFER. ENGINEERING TECHNICIAN: ~ I O D I V O L  hb014h0 D F ~ P W D  1 C I R C ~ F X D  j E YLL-IE. X3i5119 I I 4 I 



C A U S I N G  THE 
1 

,L1, THE DIEL 

, . . .  .-.- ... ..-- . . . . .  __..,** - . . . _ . . - -  - . - _ - . . - -  . . . . . . . .  . .  

D I E L E C T R I C  FLUID TO S P I L L  OUT. 1 
,EcTRIc  F L U I D  SPILLED I N T O  A DRIP PAN A N D  O N T O  THE ASPHALT i 4 

;COVERING AN AREA APPROXIfIATELY 2 5  SQUARE FEET-  THE SPILL W A S  CON- 1 
I 

TAINED A N D  NO POTENTIAL DANGER OR DAMAGE T O  THE I f f f l E D f A T E  AREA AND THE 

SURROUNDING ENVIRONMENT OCCURRED* 

L2, TELEPHONIC N O T I F I C A T I O N S  TO NRC, SCDHEC, COAST GUARD WERE MADE. 

NO ASSISTANCE R E Q U I R E D  

L3- SPILL WAS CONTAINED B Y  DRIP-PAN AND ABSORBENT* P U B L I C  WO.RKS 

DEPARTMENT PERSONNEL C A R R I E D  OUT CONTAINRENT ACTIONS.  

14. CLEAN-UP A C T I O N S  WERE CARRIED OUT O N - S I T E -  TRANSFORMER WAS 

DECONTAMINATED AND THE AREA WILL BE EXCAVATED.  THE E X C A V A T E D  ASPHALT 

CONTAMINATED ABSORBENT WILL BE S H I P P E D  BY D R U O  T O  A PCB DISPOSAL ' 

\ 

L k 8 r E .  

IS* CONTACT FOR ADDITIONAL INFORMATION JOHN  SNEED O R  ALAN SHOULTZ? 

AUTOVON 5b3 -S5b9 -  



CESEltAL ENGINEEKING LAUOI~A'I'OI~IES 
13 13 ~ s h l c y  R ~ v t r  Road P.O. Box 30712 
Chuluion, S.C. 29407 C harlcsion. S.C. 294 17 

Phone (803) 55&817 1 

Number 

CLI EN7 I CIIARLESTW NAVAL SHIPYARD 
8LDG. 1 2 ,  CODE 460 DATE : 081 12/87 
CWRLESTON , SC 291108 

COPC~ACT I MR. wAYrdE H . NEVI LLE 
CC/FC : MIBA/PCB4 PAGE NO. : 1 

LAB ID 1. 87080224 87080225 0708022d 87000227 
PARAnE?ER O A T E R E C E I V E D I  06/06/87 08/06/87 08/06/87 08/06/87 
-----------------------------------------------*------,---------.--------------- 

PCB ANALYS I s 
AROCLOR 1016 
AROCLOR I221 
AROCiOR 1232 
&ROCLOR 1242  
aSOCiOR 1248 

C t O R  1254 . .L 
1260 

MI~OCLOR 1242 
EX? RACT 1 U4 & CONCEMfMT I TX4 

(10 ppn 
( 1 0  ppm 
( 1 0  ppm 
(10  ppn 
( 1 0  ppn 
( 1 0  ppm 

, ( 1 0  ppn 
( 1 0  ppm 

YES 

( 1 0  ppm 
( 1 0  ppn 
(10 ppm 
(10  ppm 
(10 ppm 
(10 ppm 
(10  ppm 
(10 ppn 
YES 

(10 ppn 
(10 ppm 
(10 ppn  
(10 ppm 
(10  ppn 
(10 ppn 
(10 ppm 
(10 ppm 
YES 

(10  ppn 
(10  p p n  
(10  ppn 
(10  ppn 
( 1 0  ppn 
( 10  ppm 
<10 p p a  
( 1 0  ppn 
YES 



Laboralory Certificalion Number 10120 

CL1 ENT I CIRRLESTON M V A L  SH1 ?YARD 
BLDC.12, COO€ 460 

GEEIEIZAL ENCINEEIIINC LAUOI;LA1'Ol<IES 
13 13 k h l c y  River Road P.O. Dor 307 12 
Chulcston, S.C. 29407 Charleston. S.C. 294 17 

Phone (803) 556.811 i 

DATE: 08/12/07 
CINRLESTON , SC 29408 

COiTAC? : M R .  lJAYI4E H,  NEVILLE 

CC/FC : W0WPCB.I PflGE NO. : 1 

LAB 10 : 87089228 
P R R f f 7 E T E R  DATE RECEIVED: 00/0d/8? 
-------------------------*------------------------------------------------------ 

PCB M L Y S I  S 
AROCLOR 1016 ( 1 0  ppn 
&ROCLOR 1221 (10  ppn 
AROCLOR 1232 ( 1 0  ppn 

'IOCLOR 1242 (10  ppn 
JC?OD ;248 0 0  ppn 

~ ~ U L C J R  1254 ( 1 0  ppa 
AROCLOR ! 260 ( 1 0  ppn 
AROCLOR 1262 (10 ppn 
EXTRACT l Ud dr CalCENTRATl OTJ YES 



5090 
S e r  461 .22 /585  

2 1 1st MEMORANDUM 

From: Code 461.23 
Tot F i l e  
Viat  (I) Code 

( 2 )  Code 46 

Subf : ENVIRONMENTAL I N C I D E N T  REPORT #87-88 

Encl t (1) Spill rncesage report 
( 2 )  Map of spill a i t e  
( 3 )  General Engineering Laboratories lab analysis 

1. Nature of incident: PCB transformer oil spill occurred when 
an insolator rod was broken. 

2 ,  Location of incident: Resource Recovery Facility, building 
127 8 

3 .  When notified: Pate: 14 Sap 87 Time: 0830 

4 .  Notified by: Mark Epstein, Code 462.2  

.t 5. Immediate action taken: Shop 07 personnel applied absorbent 
.' to the spill area, which was approximately 2 5  square feet .  The 

transformer was partially drained off and the oil collected in 
three 55 gallon drums. The area was secured w i t h  p las t i c  
covering and a boundry line, enclosure (1). The National 
Reeponse Center was notified by Sarah Morey and a s p i l l  message 
report was sent  in accordance with CNSYDINST 5090 .1 ,  enclosure 
(11, On September 16 the spill s i te  was excuvated and the 
transformer was decontaminated by Shop 07 s p i l l  response team. 
Samglea of the soil and wipes of the  transformer and equipment 
used for cleanup were taken to General Engineering Laboratories 
for  PCB analysis. Location of samples and wipes taken are 
indicated on encloeure ( 2 ) .  

6. Follow-up action taken or planned: The results of the wipes 
taken fxom the transformer and cleanup equipment indicated PCB 
contamination above the EPA limit of 10 micrograms per 100 
centimeters squared, (10 ug/lOOcm'). These results are shown on 
GEL Laboratory report aample ID numbers 147 and 148 encloaure 
( 3 ) ,  Additional deconning of the transformer was completed 
September 21 and the results of the analysis indicated 
satisfactory limits. Sample ID numbers 153, 154 and 155 list the 
satisfactory t o  dispoee of results PCB cont&mi&y~fi encloaure ( 3 ) .  The final action gh D M 0  planned is 

contractors and recover the s t e  wit 

SCOTT SCHAFER 





Consulting 
>rnical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Ch;rrleslun, S .C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 1 

caborrtory Certification Number 10120 

CLIENT : CHARLEST34 IJAUAL SHIPYARD 
BLDG.12, CODE 460 OATE t 09/21/87 
CMRLESTW , SC 29400 

C W A C T ;  MR. SCOTT SCHAFER 

CC/FC : WWPCB 1 PAGE NO, : 1 
--------------_----"----d--------------------a----------------d--------------,"- 

SWPLE 10 : 5140 MI 41 U142 

LAB I D  : 07090835 8709003d 87090837 
PARAMFTER DATE RECEIVED: 09 /17 /87  09/17/07 09/17/07 
----1-,1,.1.-.a.""-,."-"--o"--*----------------*------.----"------"--"---------- 

AROCLOR 1016 
AROCLOR 122f 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
ARQCLOR 1260 
AROCLOR 1262 

' EXTRACT1 ON L CONCENTRATION 

(SO ppm (50 ppm 
(50 ppm (50 pprn 
{50 ppm (50 pprn 
(50 ppm (50 ppm 
(50 ppm (50 pprn 
(50 pprn (SO ppm 
(50 ppm (50 ppm 
(50 ppm (SO pprn 
YES YES 

(SO pprn 
{SO pprn 
(50 ppm 
(SO ppm 
{SO ppm 
(50 ppm 
(50 ppm 
(50 pprn 
YES 



-4necring Consulting 
nical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston, S .C. 29307 Charleston, S.C. 294 17 

Phonc (803) 556-8 17 1 

tr d oratory Certification Number 10120 

CLIENT: CHARLESTON NAVAL SHIPYARD 
BLDG.12, CODE 460 OAT€ t 09/21/87 
CHARLES7 M4 , SC 29408 

CONTACT r MR. SCOTT SCHAFER RELEASED BY: 

CC/FC I WBWPCB2 PAOE NO. 1 1 

LAB ID r 07090839 87090040 87090041 87090842 
PAMETER DATE RECEIVED: 09/17/87 09/17/07 O9/17/87 09/17/07 
11--'-11--1"---------------------"--------"------------------1-------"---------- 

ARDCLOR 1016 
AROCLOR J 221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 

. AROCLOR 1262 
EXTRACT I ON & CQNCR4TMT I at4 

(I* 
< I  
( 1  
{ 1 
1110 
( 1  
( 1  
< 1 
YES 

( 1  * 
( 1  
( 1  
( 1  
1350 
< 1 
< 1 
< 1 
YES 

( I *  
< 1 
( 1  
{ 1 
120 
( 1 
( 1  
{ 1 
YES 

< 1" 
{ 1 
< 1 
( 1  
1800 
( 1  
{ 1 
( I  

YES 

* Micrograms per swab 



GENERAL ENGf NEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

hinetring Consulting Phone (803) 556-817 1 
.mica1 Analysis 

; 1 
Liboratory Certification Number 10120 

CLIENT I CHARLESTON NAVAL SHI  PYARD 
BLDG.12, CODE 460 DATE: 09/21/87 
CHARLESTON , b i  23408 

CONTACT! MR. SCOTT SCMFER 

CWFC t NBPI/PCB2 PAGE NO. r 1 

W P L E  I D  : HI48 ~ 1 4 9 : !  .. Y 150 

AROCLOR 101 6 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 

j AROCLDR 1262 
EXTRACT1 0T.I h CDNCENTRATI ON 

{ 1" 
( 1  
( 1  
( 1  
( 1  
{ I  
{ I  
{ 1 
YES 

{ I* 
< 1 
( 1  
( 1  
{ 1 
< 1 
< 1 
( t  
YES 

* Micrograms per swab 



P- -incering Consulting 
I ~ical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River R o d  P.0. Box 30712 
Charleston. S.C. 29307 Charleston, S.C. 294 I7 

Phone (803) 556-8 I7 1 

i j  
taooratory Cerlilication Number 10 120 

CL 1 EM r CHARLES7 #.I W A L  SHI PYARD 
BLOG.12, CODE 460 M E :  09/23/07 
CHARLESTON , SC 29408 

CONTACT: MR. SCOTT SCHAFER fiqtd 
GEORGE GREENE PE ,PHD 

CC/FC : U U W P C 0 2  PAGE NO. 1 1 
I-I--------------------tt------------------------------e--"------------"---m------ 

SAMPLE ID : Wl5l Ill 52 HI53 HI54 

LAB ID 1 87091012 87073033 87091014 87091015 
PARAMETER M T E  RECEIVED : 09/21/87 07/21/87 04/21/87 09/21/87 
--d-1---111----11----1-----------"-------------"-"---------"--1-*-.-----1.------ 

AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLbR 1254 
AROCLOR 1260 
AROCLOR I262 ' EXTRACT 1 ON I CONCENTAPT 1 MJ 

( I* 
( 1  
( 1  
{ 1 
3 
( 1  
( f 
( 1 
YES 

( l* 
( 1  
( 1  
( I  
2 
( i  
( 1  
( 1  
YES 

< l* 
(1 
{ 1 
(1 
2 
4 i 
(1 
(1  
YES 

(H 
< 1 
( 1  
( 1  
7 
< 1 
< 1 
( 1  
YES 

*Micrograms per swab 



GENERAL ENGINEERING LABORATORIES 
13 13 Arhlcy Rivcr Real P.O. Box 30712 
Ch.?rlcsron, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

~aooratory Corlitication Number 101 20 

CLIENT: CHARLESTON NAVAL SHIPYARD 
BLDO,12, CODE 460 DATE: 09/23/87 

. CHARLESTON , SC 29408 
C U ~ T A C T I  MR, SCOTT SCHAFER 

CC/FC : MlBA/PCfl2 PAGE NO. : 1 
11---"1---------------"-----------"------------------------"--------d------w---- 

W P L E  11) : H I S S  #is6 bl..-: 

LAB 10 I 07OPlOld 87091017 
PA RAtIET E R DATE RECEIVED: 09/21/07 09/21/87 
---------------111"-~-----------------------d"---------------------d----------"- 

AROCLOR 1016 
AROCLOR 1221 

. AROCLOR 1232 
AROCLOR 1242 
hROCLOR 1248 
AROCLOR I254 
AROCLOR 1260 
AROCLOR f 262 
EXTRACT1 ON & C O N C M R A T  1 ON 

(1 " 
(1  
(1  
( 1  
16 
( 1  
< 1 
{ 1 
YES 

( 1  * 
(1 
( 1  
( 1  
( 1  
( 1  
( 1  
( I  
YES 

" Micrograms ' per swab 



APPENDIX M 

Old Plating Shop Waste Treatment Area - Analytical Data 



C Client1 ENVIROIWENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 Date: 02/ 16/84 

C H E ~ P H  I s , TN 30184 
Contact1 Hk. J, SPEAKWN, PhD, PE . Released by: 

i 
c c l f c :  ENSA/CR2 Paqe No. t 1 -------------------------------------------------------------------------------- 

Sample ID t PW-1 PW- 1 PW- I PW-3 
( 4 ' )  (5' 1 (6 '  1 ( 4 ' )  
02/06/89 02/06/89 02/06/89 02/06/09 

Lab ID t 89020441 89020442 89020443 09020444 
Sanpl e Type r LS 15 15 15 
Date Received; 02/06/09 -02/06/09 02/06/89 02/06/89 

Parameter Collected by : GEL GEL GEL GEL ................................................................................ 
CHROfl I UPl 21.2 ppm 27.6 ppm 26.6 ppm 25.8 ppm 
A C I D  DIGESTION YES IES Y €5 YES 



Cl i e n t t  ENVIRONHENTAL & SAFETY DESIGNS, INC 
P.0 ,  BOX 341315 Dater 021 14/89 
MEHPH 1 S , f N  30104 

Contact I MR. J . SPEAKHAN, PhD, PE Releaoed by l 
ClLLAN PI .  CRA 

cc/f  c : ENSAICR2 
* 

Pase No. I 1 
-----C--1----------------------------------------------------------------------- 

Sampl e ID I PW-3 PY-3 
(5 ' )  (6' 1 
02/06/89 02/06/09 

Lab ID t 89020445 89020446 
Sample Type I 13 15 
Date Rectivedr 02/06/09 02/06/89 

Parameter Colt ected by I GEL GEL -----------------------.-----.------------------------------------------------- 
CHROfl 1 UH 
ACID DIGESTION 

3.83 ppn 0.38 ppa 
YES YES 



..,,rl.,.r r : ~ , .  ...-., I . !  , I'h I )  

Cl I en t : ENV 1 RONMENTAL & SAFETY MSIGNS , INC 
P.O. BOX 341315 Date: 02/16/99 
tlEfiPH IS , TN 38104 

Contactr hf?. J. S P E A K W ,  PhD, PE Released by1 

cct f  c I ENSAIENSflH Page No. I 1 

SampleID r PW-6 
( 4 ' )  
02/07 /B9 

Lab ID I 09020534 
Sample Type t 15 
Oat e Rece f ved r 02/08/89 

Parameter Collected by r BEL 

PW-6 Ptl-6 PW-13 
( 5 ' )  (6' 1 ( 4 '  1 
02/07/B9 02/07/89 02/07/89 
89020535 89020536 09020537 
1 S 15 15 
02/08/09 02/08/8? 02/08/89 
GEL GEL GEL ..................................... 

CADH l UH 
C H R a  1 UIJ 
hCID DIGESTION 

13.5 ppn 
9.79ppm 7.10ppm 17.9ppm 128ppm 
Y €9 YE9 YES Y €9 



Cl ient I ENVlfiONHENTAL t SCV€lY DESIGNS, IrJC 
P.0. BOX 341315 Date r 021 16/89 
)IEW'HlS , TN 38184 

Contact 1 MR. J. SPEAKHAN, PhD, PE Rel eased by t 
ALLAN H . CRANE - 

cc/fcr ENSA/ENSM Paqe No.: 1 ----------------------------------------------------------------------------- 
Sample ID r QW-13 PW- I3 PW-14 FU- 14 

(5' 1 (6 '1  ( 4 ' )  (3 ' )  
02/07/09 02/07/09 02/07/89 02/07/89 

Lab ID I 89020538 89020539 09020540 89020541 
Sample Type r 15 15 15 15 
DateRccelvedt 02/08/09 02/08/89 02/08/09 02/08/89 

Paramet sr Collected by I GEL GEL GEL GEL 
-c------------------------C-l---------------------------------------- 

CADH I W l  
c1mw I u!l 
ACID DIGESTION 

3.88 ppo 0.716 ppm 1.02 ppa 1.69 ppn 
46.6 ppr 9.57 ppm 
Y €9 YES YES YES I 

id+ 



Client1 ENVTRDNHENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 Date: 02/16/89 
tlEMPH I S  , TN 38184 

Contact I HR . J . SPEAKHAN , PhD , PE Released by : 

c c l f c l  ENSA/ENSAH Paqe Na . r 1 ------------------------------.----------"-------------------------------------- 
S a m p l e I D  I PW-14 PW-16 PW-16 PW-16 

( 6 ' )  ( 4 ' 1  (5' 1 (6' 1 
02/07/89 02/07/89 02/07/89 02/07/89 

Lab ID I 89020542 89020543 89020544 09020545 
Sample Type r 15 15 15 15 
Datm Recmlvedr 02/08/89 02/08/89 02/08/89 02/08/89 

Parameter Collected by I GEL GEL GEL GEL 

CADH 1 UH 
ACID DIGESTlON 

0.596 ppr 3.34 ppm 2.3 t ppm 1.32 gpm 
YES YES YES YES 



APPENDIX N 

Pressure Tested Waste Oil Line 



MEMORANDUM: SEPT. 2 0 ,  1001 

TO: LBS F L Y W ,  KEIKROY ENV 

BUBJ: WASTE O I L  LINES TESTINO, 1000, 80 & 9 0  

1. LES PER OUR COWSERVATIOW 25 SSP 91 THE IYPORYITZOY IS AS 
FOLLOW. 

(A1 OCT. 1 3 ,  1088: 
PRESSURE TP8TED WA9TE O I L  LIlSg  FROM TANK 3906-0 TO, TAYXS 
39-A D, 3001-A AJP PIER KILO, FOB TOPO ( 2 )  HOURS # 40 PSI 

( a )  YOV. 7 ,  1989: 
PRBSSUIU TESTXP WA8TE OIL LIME TROY T U X  3001-A TO, T U X 3  
39-A L D, 5908-0 AMD PIlR KILO, FOB TOOO (2 )  ITOUBS 0 46 PSI 
PBBSSUltB LO88 OURfVO TEST 3 PSI. 

( C )  WOV. a ,  1090: 
PBLSSVBX TP3TtP WASTE OIL LJYE FROM TAnt 3801-A TO, TANK8 
30-A 1 0 ,  3906-0 AND PIER KILO, FOR T W  (2)  HOtfb8 0 40 FBI 
PBg88URZ LO38 DURfld TEST 3 PSI. 

n 



DEPARTMENT OF THE NAVY 
N A Y  ALOUCCLY CENT LR 

CHARLCITOH. MUTWC4ROLINI  P9A60-0SOO 

From: Commanding Officer, Naval Supply C e n t a ~ .  Charleaton, RC 
Ta : southesn D i v i ~ i o n ,  Naval Facilitea Engineering Command, 

Charleeton, SC 

Subj:  PRESSURE TESTINQ WASTE OIL SYSTEM 

1.  Pep your requaat the followin# is aubmitttmd: 

(a )  Thursday, Wovambrr 7 ,  l Q Q l ,  preraure te r tsd  waste oil 
line from tank 3901-A v i a  3901-8 pumphouro to, tankg 30A & D, 
3908K, L, M, N, 0 ,  F, Chiao~s Tank Farm and Pier Kilo, i o r  
t w o  ( 2 )  haurr a t  40 p a i  preerure l o u r  durlng teat 3 pai. 
(Note :  Prsaaure losr through valves paaking gland.) 

(b) Thurrday, Junr 4 ,  1882, psenaura t e a t e d  w a n t e  oil line 
from tank 3901-A v i a  3801-B pumphouee to, tank# 3 0 A  & D, 
3906K, L, M, N, 0 ,  P, Chiaerr Tank Farm, and Piar Kilo,  fa^ 
t w o  ( 2 )  hours r t  80 pgi preauure loo# during t e a t  nona. 
(Mate: Ra&Uon fos line tenting before regula~ly scheduled 
teat i r  Novamber 1882, line develop a lark at tank 300bL 
located at Chiaorr Tank Farm. Par SOP antirr m a t e  oil 
eyotem muat be t e n t e d .  



APPENDIX P 

Subcontract Laboratory QAIQC Plan 

Note: Will he submitted when a !~burafory is selected. 



APPENDIX Q 

Resumes of Key Project Personnel 



HENRY H. BElRO 
SENOR GEOLOGIST 

EDUCATION: B.S., Geology, 1981 
B.S., Biology, 1986 

CERTIFICATION: 1 989, Professional Geologist 

EXPERIENCE: 

Completed a $1.5 million project at the Y-12 weapons plant in 
Oak Ridge, TN involving soil borings, groundwater well 
installation, and sampling. 

Review and writing Quality Assurance/Quality Control 
documents, work plans and field sampling plans for military 
installations in the US with Martin Marietta Energy System's 
Hazardous Waste Remedial Action Program (HAZWRAP). 

Designed the Tuskeegee, AL Landfill, installed monitoring wells 
and trained operators. 

Conducted and managed field gas chromatography for soil gas 
investigations, the most recent was Phelps Collins ANG, 
Alpena, MI in October 1991. 

Managed and supervised core drilling, rotary drilling, auger 
drilling and churn drilling operations at various sites. 



MARK E. BOWERS, (XlEBUST 

EDUCATION: M. S . , Environmental Pollution Control, The 
Pennsylvania State University/ 198 8 
B.A., Chemistry, Magna Cum Laude, University of 
North Carolina - Wilmingtonll986 

CJ3FU"l'FICATION: Industrial Hygienist in Training, American Board of 
Industrial Hygiene 

EXPERIENCE: 

Performed data validation following EPA Labomtory Data Validation 
Functional Guidelines for Evaluating Organics and Inorganics Analysis 
and EPA Precision and Accuracy Statements for alternative analytical 
methods. 

Developed and implemented Quality Assurance Project Plans (QAPPs) 
for NPL Site RI/FS in Kentucky, South Carolina and Tennessee. 

Developed QAPPs for numerous projects under EnSafe's joint venture 
contract with the Southern Division of the Naval Facilities Engineering 
Command Comprehensive Long-Term Environmental Action Navy 
(CLEAN) program (hkyland, Virginia, Tennessee, and Texas). 

Developed QAPPs for RCRA and State driven site investigations in 
Arkansas, Rhode Island and Arizona. 

Drafted Health and Safety Plans for site investigations in conjunction 
with an NPL site in Kentucky, and numerous hazardous materials/waste 
sites in Pennsylvania, Arizona, Maryland, Texas, and Tennessee. 

Assisted in the Development of Baseline and Post-Remedial Risk 
Assessments for NPL sites in South Carolina and Tennessee. 

Performed soil sampling at pesticide contaminated sites in Arizona, 
Missouri, South Carolina and Florida. 

Employed as Project Manager/Environmenta1 Scientist conducting pre- 



Bowers 
Pane 2 

conveyance environmental audits, asbestos-containing materials 
surveys, soil and groundwater contamination investigations, supervising 
soil mediation projects, and preparing project proposals including 
budgets and schedules. 

Coordjnated and supervised the closure of underground storage tank 
systems including 'Special Waste' disposal operations. 

Designed and conducted industrial hygiene testing programs for 
industrial clients in Mississippi, Arkansas, and Tennessee. 



BENJfUWN J. BR.ANTIXY, 
GEOLOGIST 

EDUCATION: M. S . , Geology, (Concentration in Geophysics) Memphis 
State1 1990 
B.S., Geology, Memphis State11984 

CERTIFICATION: Registered Geologist TN (#1602) 

AFFILIATIONS: NGWA 
American Geophysical Union 

Project Geologist responsible for supervision of underground storage 
tank closures per the Tennessee Department of Environment and 
Conservation's UST Division Guidelines. 

Project Geologist for preparation and implementation of Environmental 
Assessment Plans and Environmental Assessment Reports for Tennessee 
Department of Environment and Conservation, Division of UST. 

Responsible for numerous "preconveyance" Phase I environmental 
audits to determine potential presence of hazardous substances at sites 
under consideration for commercial andlor residential sale or 
development. 

Conducted numerous Phase II and Phase Preliminary Contamination 
Assessments. 



WILLIAM D. BACKUS, 
GEOLOGIST 

EDUCATION: B.S., Geology, Memphis State, 1985 

CERTIFICATION: 1991 , Registered Geologist 
1991, Certified Hazardous Materials Manager 

EXPERIENCE: 

Mr. Backus has a diverse background in the management, 
design and implementation of geophysical techniques at 
uncontrolled hazardous waste sites. 

Managed a $5.5 million CERCLA removal at a wood treating 
Superfund site. 

Performed an extensive geophysical survey at a petroleum 
refinery service contractor site in conjunction with Region II 
EPA and the Commonwealth of Puerto Rico. 

Managed a large project to develop the contingency plan for 
Region IV EPA's emergency response to a catastrophic 
earthquake along the New Madrid or Charleston Fault Zone. 

Performed numerous geophysical surveys at RCRA and CERCLA 
HW sites. 

Responded to many emergency spills of hazardous chemicals 
and wastes as a technical assistance contractor to Region IV 
€PA. 



BARTON T. DOUGLAS, 
GEOLOGIST 

EDUCATION: M.S., Geology, 1990 
B.S., Geology, 1986 

EXPERIENCE: 

Designed and implemented a hydrologic investigation of TCE 
contamination in the municipal water supply of Douglas, MI. 

Conducted aquifer pumping tests and slug tests on sites in 
Millington, TN, Indianapolis, IN, and an NPL site in Fairfax, SC. 

Project manager for the removal and remediation of two leaking 
underground storage tanks at an auto maintenance facility in 
Memphis, TN. 

Assisted in the design and construction of a groundwater 
remediation system at the TCE contaminated site in Millington, 
TN. Tasks included placement and installation of fourteen 
remediation wells. 

Participated in an environmental audit of a storage facility in 
Memphis, TN. 

Involved in the installation and sampling of numerous 
groundwater monitoring wells on NPL sites in western 
Tennessee. 



DAVID H. FELTER 
REGISTERED GEOLOGIST 

EDUCATION: B.S., Geology, 1983 

CERTIFICATION: 1 992, Registered Geologist 

EXPERIENCE: 

Project geologist responsible for the implementation of an EAP 
and generation of the EAR for tank (t-301) at NAS Memphis. 

Geologist responsible for generation of section E - Groundwater 
Monitoring Program for the Part B Application for WPNSTA 
Yorktown. 

Project geologist/project manager for over 75 Site Inspection, 
Preliminary Assessment, Expanded Site Inspection, and Hazard 
Ranking System reports. 



DAVID W. FUEHRER, 
GEOLOGIST 

EDUCATION: M. S., Geology, Bowling Green State University/ 198 1 
B. A., Geology, Knox College/ 1979 

CERTIFICATION: Registered Professional Geologist TN #0679 
Registered Professional Geologist AR #624 

EXPERIENCE: 

Generated 19 exploration and drilling prospects in five offshore areas in 
the Gulf of Mexico and created five regional geologic studies in the 
Texas Gulf Coast Basin. 

Co-authored research and reports for the work plans on three Superfund 
sites in Kentucky and Tennessee. 

Completed Phase I Audits at a number of commercial and industrial 
sites in Tennessee and Mississippi. 

Responsible for geologic, geo-technical and hydrogeologic 
investigations required for permitting at a planned hazardous waste 
disposal facility. 

Involved in the construction and sampling of groundwater monitoring 
wells in eastern Tennessee. 

Conducted Phase I1 Audits involving drilling and sampling for seven 
clients in five states. 

Supervised the installation of groundwater monitoring wells and 
participated in the sampling of those wells at a Superfund site in 
western Tennessee. 

Authored one work plan and contributed to other work plans and 
projects for U. S . Navy "CLEAN" investigations. 



GlNNY L. GRAY, 
GEOLOGIST 

EDUCATION: B.A., Geology cum Laude Austin Peay State 
University11 987 

CERTIFICATION: Registered Geologist, TN 

EXPERIENCE: 

On the Chase Site in Doiglas, MI, Ms. Gray implemented a field 
sampling protocol to identify levels of PCBs and Chromium for a 
contractor bid package. 

Conducted land burial site investigation at Oak Ridge National 
Laboratory to monitor for prediction and extent of transmission 
of radionuclides. 

Prepared a feasibility study for Open Burning/Open Detonation 
Part B RCRA Permit at NAS Key West. 

Prepared a Part B RCRA Permit and a Hazardous Waste 
Management Plan for NAS Oceana. 

Sampled groundwater monitoring wells for hazardous substance 
contamination and supervised well drilling operations at 
Memphis, Tennessee state Superfund site. 

Conducted continuing investigation of steel mini- mill "fluff" 
dump in Virginia to determine the areal and vertical extent of 
contamination by a listed hazardous waste. This investigation 
included preparation of remedial action proposats and their 
respective feasibilities. 

Conducted preliminary assessment of DRMO storage yard at 
Naval Air Station Pensacola for hazardous waste contamination. 

Responsible for design and implementation of various 
"preconveyance" environmental audits to determine potential 
soil contamination at various sites being considered for 
commercial andlor residential development. 
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Developed a Hazard Communication Program for the City of 
Memphis Public Works Division. These programs required 
compliance surveys, development of compliance manuats, as 
well as coordination with city officials. 

Conducted remedial investigations at facilities for sites with 
potential soil and/or groundwater contamination involving 
pesticides, chlorinated solvents, and petroleum products. 

Prepared closure plans for several hazardous waste storage 
yards a t  Naval Base Norfolk, NAS Jacksonville, and Naval 
Air Station Oceana. 

Field supervision and implementation of numerous underground 
storage tank removal investigations. Field assessments include 
soil sampling and/or monitoring well installation with 
groundwater sampling. 

Site Manager for two (CERCLA) Superfund Sites in Ohio and 
McLean Counties, Kentucky. Responsible for negotiations with 
USEPA, RI/FS implementation, budgeting, resource allocation, 
etc. 

Conducted sampling of drums at  pesticide spill site. 
Responsible for selecting removal contractor and supervised off 
site disposal to permitted hazardous waste facility. 

Performed karst investigation at western Kentucky Superfund 
site to determine potential contaminant migration pathways and 
turbulent flow aquifer characteristics on-site. 



GERAZ+D T. EAVERKOST, 
GEOLOGIST 

EDUCATION: B.S., Geology, University of Kentucky, 1989 

CERTIFICATION: Registered Geologist, TN 1762 

Site Geologist for a chlorinated solvent contaminated TN state 
Superfund site. Tasks included work plan design, field supervision, 
data reduction, and report generation. 

Site Geologist for a CERCLA WFS of a former pesticide formulating 
facility in South Carolina. Tasks included implementation of a field 
sampling plan, data reduction, and report generation. 

@ Prepmd a QAJQC plan necessary for conducting soiVgroundwater 
investigations under provisions of the Mississippi Groundwater 
Protection Trust Fund. 

Site Geologist for a chlorinated solvent contaminated industrial facility 
in Indiana. Tasks included monitoring well installations and in-situ soil 
gas monitoring. 

Assistant Geologist for a hydrogeologic investigation conducted on a 
chlorinated solvent contaminated site in Michigan. Field investigation 
included deep soil brings, monitoring well installations, and report 
generation. 

Developed and implemented closures at numerous UST sites. Tasks 
included conducting assessments of leaking USTs and supervision of 
corrective actions. 

Responsible for conducting "pmnveyance" investigations to evaluate 
potential soil/grr,undwater contamination at sites being considered for 
commercial development. 

Served as a staff geologist for an engineming fm in Marietta, GA. 
Responsibilities included project management and assistance with 
numerous drilling projects. 



CONWAY TODD HUGHES Ill 
GEOLOGIST 

EDUCATION: M.S. Geology, Memphis State University, 1982 
B.S. GeologyIEarth Science, Middle Tennessee State 
University, 1980 

CERTIFICATION: Registered Geologist, Tennessee 

EXPERIENCE: 

Conducted a prepurchase Phase 1 and Phase 2 environmental 
assessments at multiple industrial plants owned by ABB Sprout- 
Bauer located in the United States and Canada for Machinenfabrik 
Andritz Actiengesellschaft. 

State Superfund site involving contamination with various 
hazardous substances at the Stauffer Chemical Plant in Mt. 
Pleasant, TN. 

Seven years conducting geologic and hydrogeologic investigations 
at solid and hazardous waste sites in Tennessee. Reviewed 
geologic and hydrogeologic site conditions and data for siting and 
operational permit or closure of sanitary and industrial landfills and 
hazardous waste treatment storage and investigations, well 
installations and sampling. Prepared reports summarizing site 
conditions and recommending site usage. 

a National Priority List involving groundwater contamination of a 
regional aquifer at the Carrier Plant in Colliervifle, TN. 

a National Priority List site involving groundwater contamination 
with heavy metals at the Murray Ohio Site in Lawrenceburg, TN. 

State Superfund site involving groundwater contaminated with 
industrial solvents at the Genesco Site in Brentwood, TN. 

National Priority List site involving groundwater contaminated by 
pesticides a t  the Arlington Blending Site in Arlington, TN. 
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State Superfund involving creosote contamination at the Wrigley 
Charcoal Plant in Lyles, TN. 

State Superfund site involving removal of PCB contaminated soil 
at the Modine Plant in Lawrenceburg, TN. 

State Superfund site involving groundwater contaminated with 
industrial solvents at the Heil-Quaker Plant in Lewisburg, TN. 

State Superfund site involving groundwater contaminated with 
solvents at the Sperry-Univac Site in Bristol, TN. 

Conducted preliminary site evaluations of the Newsome Station 
and Spicewood Hollow potential landfill sites at the Metro 
Nashville Landfill sighting. 

Conducted various activities including preliminary and final 
geologic and hydrogeologic assessments of potential landfill sites 
including soil classification and segregation, monitoring well 
installation, monitoring system evaluation for numerous counties, 
municipalities, industries and commercial landfills in Middle 
Tennessee. 



LYNN S. HURLEY, 
GEOLOGIST 

EDUCATION: B. S . , Geology cum Laude, Memphis State 
University1 1982 

CONTINUING EDUCATION: 
NGWA-Principles of Groundwater 
Remediation Technologies, Inc . -Bioremediation of 
Hazardous Waste 
Executive Enterprises, Inc. -Environmental 
Regulations Course 

CERTIFICATION: Registered Geologist, TN (#1332) 

EXPERIENCE: 

Responsible for design and implementation of various "preconveyance" 
environmental audits to determine potential presence of hazardous 
substances at sites under consideration for commercial and/or 
residential sale or development. 

Conducted Contract Laboratory Protocol level groundwater sampling of 
monitoring wells for TCE contamination and supervised well drilling 
connected with RI/FS investigations at an NPL site. 

Project Geologist for remedial investigations at facilities for sites with 
potential soil and/or groundwater contamination involving pesticides, 
chlorinated solvents, and petroleum products. 

Project Geologist responsible for field supervision and implementation 
of underground storage tank removal investigations. Field assessments 
included soiI sampling andlor monitoring well installation with 
groundwater sampling. 

Responsible for preparation of Environmental Assessment Plans and 
Corrective Action Plans for the Tennessee Department of Environment 
and Conservation, Division of Underground S tmge  Tanks, following 
remedial investigations. 
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Served in an oversight capacity for all field activities associated with 
remedial investigations involving the removal of numerous underground 
petroleum and hazardous substance storage tanks. 

Responsible for design, preparation and implementation of a sampling 
plan for Tennessee landfill containing hazardous substances. 

Site Geologist for Site Inspections at two Naval facilities in New 
Orleans, Louisiana under the U. S. Navy "CLEAN" contract. 
Responsible for preparation, coordination, implementation, and 
oversight of all field activities including geophysical surveys, soil and 
groundwater sampling, well installation, and material disposal. 
Authored Site Inspection Reports for both facilities. 

Served in an oversight capacity during remediation and sampling of 
chlordane contaminated soils in Tucson, Arhna.  Responsible for 
coordination of on-site persolme1 with state officials and contractors, 
and coordination of all field activities. 

Familiar with RCRA and CERCLA guidelines as they pertain to field 
investigation and report preparation. 



ANDREW C. KIM 
CHEMIST 

EDUCATION: B. S . Chemistry, Rutgers University/ 1989 

A. S . Engineering Science, Bergen Community College/ 1985 

TRAINING: OSHA 40 Hour Health and Safety Training 

EXPERIENCE: 

Developed and implemented Quality Assurance Project Plans (QAPPs) and performed 
the role of Quality Assurance/Qdity Contml (QAiQC) h j e c t  Manager for a 
number of projects under the EnsifelAllen & HoshaH CLEAN program witb the 
Southern Division of the Naval Facilities Engineering Command Comprehensive 
Long-Tern Environmental Action Navy program. The QAIQC Manager is 
responsible for overseeing the project quality assurance aspects of the data under the 
U.S. EPA CONTRACT LABORATORY PROGRAM and under the NAVY 
ENERGY AND ENVIRONMENTAL SUPPORT ACTIVITY (NEESA). 

Knowledgeable in the field of technical analytical data evaluation, review and 
validation under the EPA Contract Laboratory Program, Standard Operating 
Procedures. 

Received approximately two years experience with Buckman Laboratory, Inc. as 
Quality Control Chemist dealing with analytical instrumentation and with quality 
control measures. 

Four years of analytical experiences with methodologies and instrumentations, such 
as GC/FID & PID, GCIECD, HFLCs, W/IR Spectroscopy, and various wet 
chemistry methodo1ogies. 



JOSEPH R. MATTHEWS, GEOLOGIST 

EDUCATION: M. S., Geology, Memphis State University1 1989 
B.S . , Geology, University of Tennessee at 
Chattanooga.ll985 

CERTIFICATION: Registered Professional Geologist TN1112 

Project MamgerlGeologist developed RCRA Facility Investigations 
and directed field operations at Naval facilities. Investigated shallow 
subsurface and shallow aquifer systems to define contaminant migratory 
pathways and evaluate health risks. Data used to determine the proper 
worker protection for the demolition of a pesticide-contaminated storage 
facility. 

Project Manager developed and implemented UST closures in 
compliance with local, state and federal @CRA) laws and regulations. 
Conducted assessments of leaking UST sites and completed corrective 
actions for petroleum hydrocarbon contaminated soil and groundwater 
systems. Completed UST- related projects in Tennessee, Mississippi, 
Missouri, Alabama, Indiana, Texas, and Kentucky. 

Project Geologist designed and directed field activities of a Site 
Inspection of a land disposal facility for the US Navy. Prepared a Site 
lnspection report under CERCLA protocol for the preparation of a 
Hazard Ranking Score of the facility. 

Project Geologist conducted state and private industry site 
investigations: assessing geohydrologic conditions, determined nature 
and extent of site contamination, dealt with organo-pesticides, 
chlorinated hydrocarbons, non-halogenated hydrocarbons, chlorides, 
cyanides and PCB's. 

Project Coordinator overseeing the emergency remedial response 
action at a PCB spill site in Akron, Ohio. Activities included removal 
of PCB-contaminated soils, oil-cooled capacitors containing PCB 
dielectric fluids and decontamination of PCB contaminated concrete 
floors and walls. Designed and implemented sampling scheme for 
verification of cleanup of PCB contaminated areas. 



Geologist supervised drilling operations, installed monitoring wells, 
monitored health and safety compliance, and collected soil and 
groundwater samples following CLP pmtocol. 

Geologist investigating a proposed hazardous waste incinerator site: 
characterized stratigraphy, geologic structure and geohydrologic 
conditions. 

Assistant Geologist for a long-term groundwater monitoring program 
at a Tennessee State Superfund site: quarterly groundwater sampling 
under CLP protocol, collected and reduced groundwater data and 
prepared piezometric maps and geologic cross-section delineating the 
distribution of a chlorinated hydrocarbon plume in a multiple aquifer 
system. 

Investigator conducting Phase I environmental site assessments and 
environmental compliance audits consistent with the "due diligence" 
clause of CHRCLA. Reviewed facility operation for compliance with 
local, state and federal environmental laws and regulations. Identified 
potential environmental compliance problems and estimated cost for 
corrective action. Conducted audits in close cooperation with investors, 
legal counsel, and lending institutions and their attorneys. Designed 
and conducted Phase II audit investigations where subsurface and 
groundwater contamination was indicated. 

Field Coordinator on hazardous materials abatement sites: monitoring 
health and safety compliance and consulting. 



GREG T. PIERCE, GEOLOGIST 

EDUCATION: B.S. Western Kentucky University/l991 

EXPERIENCE: 

Co-authored RCRA Facility lnvestigation Ptan (RFI) and 
Verification Investigation Plan (VI) for the Naval Explosive 
Ordnance Disposal Technical Center (NEODTC), Stump Neck 
Annex, Indian Head, Maryland. The project dealt with the 
investigation of contaminated soils, surface water and 
groundwater. The contaminates of concern are 40 CFR 264 
Appendix IX metals, semi-volatites, volatiles and explosive 
compounds, such as RDX, HMX, and TNT. 

Authored a groundwater monitoring program for an industrial 
site in Memphis, Tennessee. The contaminates of concern are 
trichloroethene, tetrachloroethylene, cyanide, and metals. 

a Performed an investigation of macropores and their contribution 
to sinkhole collapse and contaminant migration in karst terrain. 

Versed in groundwater computer modeling. 

Performed microgravity survey for the detection of cave 
passages. 

Assisted in dye traces for the delineation of drainage basins. 

Assisted in the installation of monitoring wells, and piezorneters 
for a groundwater remedial investigation. 

Assisted in the quarterly sampling of over 40 monitoring wells 
under CLP protocol at a Tennessee Stated Superfund site. 

Assisted in conducting Phase I environmental compliance 
audits. 

Assisted in conducting Phase II audit investigations to 
determine surface and groundwater contamination. 
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Assisted in the quarterly groundwater sampling under CLP 
protocol at a pesticide processing facility in Fairfax, South 
Carolina. The contaminants of concern are semi-volatiles, 
volatiles, metals, and organo-pesticides. 



SCOlT RYAN 
GEOLOGIST 

EDUCATION: M.S., Geology, 1986 
B.S., Geology, 1982 

EXPERIENCE: 

Project consultant for a field investigation for groundwater 
exploration in the Kalahari Desert, Gaborone, Botswana, Africa. 
His responsibilities included surveying, drilling supervision, and 
coordination with Bostwanan authorities. 

+ Groundwater protection regulatory analysis with the 
Connecticut Department of Environmental protection. 
Responsibilities included technical review and 
enforcement at hazardous waste sites and sanitary 
landfills. 

Multiple language skills including Spanish and Mandarin Chinese 
(verbal skills). 

Experience in RCRA groundwater protection standards 
and implementation of those standards in an industrial 
context. 



JAMES N. SPEAKMAN, Ph.D., P.E. 
VICE PRESIDENT; ENGINEERING 

1Ex)UCATION: Ph. D . , Environmental and Water Resources 
Engineering, Vanderbilt University1 1971 
M. S . , Sanitary Engineering, Vanderbilt University1 1968 
B. S . , Civil Engineering, Tennessee Technological 
University1 1966 

EXPERIENCE: 

Program Manager for Southern Division Naval Facilities l3gineering 
Command Comprehensive Long-term Environmental Action, Navy 
(0 District II environmental services contract. The CLBW 
District Ii contract encompasses DOD implementation of CERCLA; 
compliance with RCRA; underground storage tank program 
implementation; asbestos abatement; oil and hazardous substance spill 
contingency planning; and spill response management. The program 
has a 10-year duration and a $100 million maximum budget. 

Manager of Remedial InvestigationiFeasibility Study (RUFS) projects at 
National Priorities List (NPL) sites in Olaton and Island, KY. Each 
site is being investigated for potential air, surface water, soil and 
groundwater releases of ammonia, metals, sulfides, ammonia and 
chlorides. 

Directed numerous environmental compliance projects involving multi- 
disciphary teams. He has managed six open-end hazardous waste 
compliance contracts for the U.S. Navy, involving more than 40 
installations in eight states, Puerto Rico, Bermuda and Iceland. Those 
contracts included prepatation of facility closure plans; sampling, 
analysis and data interpretation; negotiating "how clean is clean" with 
regulatory officials; closure plans and specXrcations and closure 
cer~cations , 

Performed audits of air emissions, industrial discharges, hazardous 
wastes, underground storage tanks and hazard communication programs 
for steel mills, aluminum mills and recycling plants, auto parts 
fabricators, concrete plants, aggregate mines, plastic formulation plants, 
forges and wood milling plants. 
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Directed underground tank assessment/closure/ removaUremediation 
projects involving benzene, acetone, toluene, naptha, and petroleum 
fuels at Santa Ana, CA; Charleston, SC; Lawrenceburg and Memphis, 
TN; Dallas, TX, and Yorktown, VA. Projects involved removal of as 
many as six (6) tanks concumntly. 

Author and a w i n g  engineer for numerous oil spill prevention, 
control and countermeasures plans, including US Navy installations in 
KY, OH, MS, TN, VA, Bermuda, I c e h d  and Puerto Rico. 

Ce-g engineer of record for closure of hazardous waste facilities, 
including container storage, treatment and storage tanks and surface 
impoundments in FL, GA, SC and TN. Prepared RCRA closure plans 
for additional facility types, including landfills, land treatment units and 
"miscella~eous units" (specifically military ordnance open burninglopen 
detonation units). 

Manager of PCB spill investigation, Work/Sampliag/Hdth and Safety 
Plan p-tion, negotiations with TN Department of Health and 
Environment, and supervision of remediation. 

Site manager, field investigation, immediate removal, groundwater 
monitoring at inactive HW Lagoon, Western MI. 

Author of Feasibility Study Work Plan for American Creosote Works 
NPL site in Jackson, TN. 

Supervised prepamtion of engineering plans and specifications for 
closure of hazardous waste surface impoundments at NAS Jacksonville 
(2 units), and NAS Pensamla (3 units) and MCLB Albany, GA. 
Closure-in-place designs included various cap configurations, meeting 
or exceeding USEPA impermeability requirements , while providing for 
subsequent beneficial use of the surfaces. 
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DiTBcted RCRA permanent status pennit applications for the Lake City 
(Independence, MO), Holston (Kingsport, TN) and Milan, TN Army 
Ammunition Plants, Those facilities operate multiple hazardous waste 
storage and treatment facilities, i.e. container storage buildings, surface 
impoundments, waste piles, incinerators, and treatment units; handling 
corrosive, reactive (including explosive), ignitable and toxic hazardous 
wastes. 



PAUL V. STODDARD, P.G., VICE PRESIDENT, 
GEornGICAL SElRvICES 

EDUCATION: M. S . , Geology, Memphis State University/l983 
B. S . , Geology, Memphis State University/ 1982 
B. S . , Biology, Memphis State 
University/ 1980 

CERTIFICATION: F'rofessional Geologist, TN, AR 
Pending Certification, IN 

Generated stratigraphic correlations of upper Cretaceous and Tertiary 
trends of South Texas with concentration in the Wilcox and Frio 
formations. Responsible for regional correlations of E-logs, 
preparation of stratigraphic cross sections, development and updating of 
structure maps, and well spotting and digitizing. 

Conducted remedial site investigations at facilities for sites with 
potential soil andlor groundwater contamination involving chlorinated 
hydrocarbons and petroleum products. Field assessments included 
in-situ monitoring of organic vapors utilizing an organic vapor detector 
and/or a scanning infrared spectrophotometer. 

Responsible for the design and implementation of "pmnveyance" 
investigations to determine potential soil contamination at various sites 
being considered for commercial development. 

Field supervision and implementation of closure plans for hazardous 
waste facilities at Charleston, SC Naval Shipyard. Tasks included 
removal of hazardous waste inventories, decontamination of tanks, 
confirnation sampling of decontamination solutions and soil sampling at 
container storage compounds operated by the Shipyard and Defense 
Reutihtion and Marketing Office. 

Sampled groundwater monitoring wells for hazardous substance 
contamination and supemised well drillers at Shelby County, TN state 
Superfund site. 



Conducted a study of pesticide contamination in groundwater at an 
industrial facility in Missouri. Field Investigation included soil boring, 
monitoring well installation, d e t e d t i o n  of hydraulic gradients, data 
reduction and analyses, and report generation. 

Implemented groundwater investigation for photosensitive hazardous 
substance contamination at NPL site. 

Field supervision and implementation of closure plans for removal of 
underground waste oil storage tanks and investigation of potential 
contamination in soils and groundwater from tank releases. 

Field supervision and implementation of sampling plan for hazardous 
waste facilities at NAS Memphis. Task included Level B inspection of 
former waste plating treatment storm sewer, and the sampling of soils 
associated with defective joints. The task also included the sampling of 
a former salvage yard for petroleum hydrocarbons and lead. 

Field supervision and implementation of underground storage tank 
removal investigations. Field assessments include soil sampling andlor 
monitoring well installation with groundwater sampling and assessment 
of hydrogeologic conditions. 

Project geologist for interior survey of 120 acre underground room and 
piUar mine. Additional tasks included surface investigation of karst 
features, monitoring well installation, interpretation of borehole 
geophysics, and subsequent groundwater sampling and data reduction. 

Project geologist for hydrogeologic assessment of RCRA facilities. 
Tasks include site selection and installation of groundwater monitoring 
networks, slug tests, and subsequent data evaluation. 

Project geologist for MCAS Cherry Point, RFI. Tasks included design 
and implementation of Field Sampling Plan, including soil borings, 
monitoring well installation, groundwater sampling, slug tests, 
hydrogeologic characterization -- including diumal and tidal influences 
on the shallow aquifer and subsequent data reduction and report 
generation. 



Project geologist for hydrogeologic assessment of a proposed TN state 
Superfund site. Investigation included step drawdown and constant rate 
aquifer pump test for design and installation of a groundwater treatment 
system. 

Project manager for CERCLA Remedial InvestigatiodFeasibility Study 
for a former pesticide manufacturing facility. Tasks included the 
design and implementation of geologic/hydmgeologic assessment for 
volatile organic and pesticide contamination, subsequent data reduction, 
and report generation. Project management included cost tracking, 
scheduling, and continued regulatory compliance (i.e. Administrative 
Order). 

Project manager for CERCLA WFS for an industrial manufacturing 
facility. Related tasks included the design and implementation of 
geologic/hydrogeologic assessments for chlorinated solvent 
contamination in soils and gmundwater. Investigation included monitor 
well installations, soil vapor extraction, borehole and surface 
geophysics, and a constant rate aquifer pump test, with subsequent data 
reduction and interpretation and RI report generation. Project 
management duties included community relations, maintaining data 
quality objectives, scheduling, waste disposal, and meeting 
Administrative Order Requirements. 

Supervised and directed remedial investigations (RI) per CERCLA 
requirements at multiple NPL sites, Region 3, Region 4, Region 5 and 
Region 6. Investigations included, but were not limited to, soil 
analyses, monitor and recovery well instdlation, sampling and analyses 
of groundwater, aquifer tests, borehole geophysics, surface geophysics 
and data interpxetation, including preparation and presentation of 
assessment reports. 



APPENDIX R 

Well Casing Material 

Source: US Army Corps of Engineers. Leaching of metal pollutants from four well 
casings used for groundwater monitoring. September 1989. 

Hewett, Alan D. Groundwater Monitoring Well Review. Potential of Common 
Well Casing Materials to Influence Aqueous Metal Concentrations. Spring, 1992. 



Southern Division Naval Facilities Engineering Command (SOUTHNAVPACENGCOM) is 
committed to using only the most reliable methods to obtain the data used in its 
investigations. Therefore, SOUTHNAVFACENGCOM recornanends the use of well casings 
made of Polyvinyl chloride (PVC) material for monitoring wells installed at NAS 
Cecil Field. After reviewing the literature, SOUTHNAVFACENGCOM has concluded 
that PVC is a su~erior well casing material when monitoring a plume consisting 
of both metals and organics. Attached ate two recent publication supportive of 
SOUTHNAVFACENGCOM1s position: "Influence of Casing Haterials on Trace-Level 
Chemicals in Well WaterR (Parker, 1990) and "Leaching of metal pollutants from 
four well casing used for ground-water monitoringm (Hewitt, 1989). 

SOUTHNAVFACENGCOM requests USEPA consider the fol'lowing information as required 
in the "Alternate Well Casing Haterial Justificationn form. 

1. The Data Quality Objectives (DQO) for the samples to be collected from 
wells with PVC casing per EPA/540/G-87/003., uData Quality Objectives for 
Remedial Response Activities." 

Response: The DQOs for the remedial investigation (RI) at Cecil Field are to 
provide infonnation of sufficient quality to support risk assessment and 
feasibility study conclusions. The quality assurance and quality control (QA/QC) 
procedures are specified in the Sampling and Analysis Plan (SAP). Sample 
collection and accompanying QA/QC procedures are designed to meet USEPA level 4 
criteria. 

2. The anticipated compounds and their concentration range. 

Response: The following is a list of the contaminants that exceeded an existing 
maximum contaminant level (MCL) and the highest contaminant concentration 
detected: Lead at 385 ug/l, Chromium at 425 ug/l, benzene at 4 ug/l, Trichloreth- 
ylene at 400 ug/l, and 1,l-Dichloroethane at 210 ug/l. 

3 .  The anticipated residence time of the sample in the well and the aquifer's 
productivity. 

Response: Each well will be purged immediately before the sample is collected. 
The anticipated residence time of the water prior to sampling should be less than 
twenty minutes. The surficial aquifer is estimated to have a transmissfvity 
range of 0.05 to 3.93 m2/day. 

4. The reason for not using a hybrid well. 

Response: S O ~ V F A C E N G C O M  feels that WC is the preferred material when 
sampling mixed waste plumes. Stainless steel may absorb or adoorb heavy metals 
such as lead, chromium and arsenic. Aleo, the cutting oils usad in the 
manufacturing of stainless-steel riser and screen are difficult to remove. These 
oils, if not completely removed by the decontamination cleaning, may contaminate 
the well. Hybrid wells introduce additional problems, such as, the Junction is 
usually a weak point srltrject to breakage or is a place for down-hole equipment 
to become ensnared. 



5. Literature on adsorption/desorption characteristics of the compounds and 
elements of interest for the type of PVC to be used. 

Response: Two reprints are attached that evaluate the sorptive characteristics 
of stainless steel and PVC. The study tilted "Influence of Casing Materfals on 
Trace-level Chemicals inWellWaterm (Parker, 1990), evaluated all the chemicals 
of concern identified in previous Cecil Field studtes except benzene and 1,l- 
dichloroathane. 

6 .  If an anticipated increase in thickness of the wall thickness will require 
a larger annular space. 

Response: No change in the annular space is required. 

7. The type of PVC to be used and if available the manufacturers specffica- 
tions. And an assurance that the PVC to be used does not leach, mask, 
react or otherwise interfere with the'contaminants being monitored within 
the limits of the DQO(s). 

Response: The PVC will comply with American Society of Testing and Materials 
(ASTM) F480 and D1785. 

SOUTHNAVFACENGCOM strongly believes that the quality of data obtained by using 
WC well construction materials will be equal to or an improvement over the use 
of stainless steel as a general purpose well construction material. 



DEPARTMENT OF THE ARMY 
COW REGIONS RESEARCH AND ENGINEERING LABORATORY, CORPS OF ENGINEERS 

HANOVER. NEW HAMPSHIRE 03755-1290 
February 25, 1991 

Applied Research Branch 

Hs. Peggp Lane 
ABB Environmental Senices 
2571 Executive Center Circle, Essr 
Suite 100 
Tallahassee, Florida 32301 

Dear HB. Lane: 

I have enclosed a copy of our journal article that compares the 
sorption of organics and metals by four well casing materfals (PVC, PFTE, 
and stainless steel types 304 and 316). I have also included a more recent 
study that compares the leaching of metals from these materials; this study 
was conducted by Alan Hewitt. It is our opinion that since you are 
monitoring for both VOC8s and metals that PVC is the bast material to use in 
your monitoring wells, provided that you do not anticipate encountering an 
undiluted solvent of PVC. Stainleas steel is not 8 good caring material to 
use when monitoring for metals. Also, stainless steel should not be placed 
in any environment that is corrosive. "The Handbook of Suggested Practices 
for the Design and Jnrtallation of Ground-Water Honitoring Wells," by Linda 
Aller st a1, (1989, published by the National Water Well Association, 
Dublin, Ohio) has an excellent discussion on corrosion of steel products. 

If you would like any additional questions answered, please do not 
hesitate to call me at 603-646-4393, Alan Hewitt can answer any questions 
on our metals studies. He can be reached at 603-646-4388. 

L S  f i 3  91 z> 19 
I hope you find this material useful. 

Sincerely, 

&A- 
Louise V. Parker 
Research Physical Scientist 
Applied Research Branch 

2 eneloaurer 



Special Report 89-32 
September 1989 US Army Corps 

of Engineers 
Cdd Regions Research & 
Engineering Laboratory 

Leaching of metal pollutants from four well 
casings used for ground- water monitoring 

Alan D. Hewitt 

t 
Pnp+rdb 
U.S. ARMY TOXIC AND HAZARDOUS MATERIALS A(3ENCY 
REPORT CETHA-TE-CR-89186 



Approved for public release; distribution is unlimited. I 

UNCLASSlFIED 
suunw CWS~ICAM uf nus PAGE 

I 4. PERFORMNG ORGANEATlON RE- NUMBER0 

Spceial Report 89-32 

REPORT DOCUMENTATION PAGE 
-Approvsd 
OMB NO. 07Olr-O I 8 8  
Gtp. Dote: Am 39. l Pdb 

la. RE- SECURIW CLASSlflUTmN 
Unclassified 

20. SECURm CMSFICATKlN AUI- 

70. NAME OF MOMTORtmi -TK)N 

U.S. Army Toxic and Hazardous Materials Agency 
~ . A ~ E s ( w , s ~ * . ~ P c ~ ~ ~ >  

bo. FUME ff PERFORM- ORGAMZATlON 
U.S. A m y  Cold R 'ons Research T o  and Engineering La ratory 

Leaching of Metal Pollutants From Four Well Casings Used for Ground-Water Monitoring 
12. P E R X W L  AUTHORfS) 

10. RESfmCTM MARKlNCS 

3. m m B U T K l N / A v ~  OF R€POC,T 

me ~ X E  
(r-1 
CECRL 

Aberdeen Roving Ground 
Maryland 21010 

9. WQClN?EMENI WlRWEM OMlflCAI\ON NUMBER 

72 Lyrne Road 
Hanover, N.H. 037551290 

I 

a. ADDMSS caw. sate. oldw CW) 

bc. ADDRESS (Wly. Stoh. QldW Ccd.) 

h. NAME OF FWDINGBWtSOlMG 
ORGAMUtm 

*. OFFICE SMfOl 
(Il-) 

lo. SOURCE OF FWDING IJUMBERS 

Hewitt, Alan D. 

Polytetrafluomethylene (IWE), polyvinylchloride (WC), stainless steel 304 (SS 304) and stainless steel 316 (SS 
, 316) well casings were tested for suitability for ground-water monitoring. A laboratory experiment, testing for the 
I leaching of Ag, As, Ba, Cd, Cr, Hg, Pb, Se and Cu, was run in triplicate by exposing sections of the well casings to 
i ground water for four periodn ranging from 1 to 40 days. The results showed that FTFE did not leach any of the nine 
I andytes studied, while ss 316 and wc ahowed significant leaching of CI. ~d and ~ b ,  ss 316 also leached significant 

amounts of Ba and Cu. Stainlean eteel 304 showed significant leaching of Cr and W. In every case where 
contamination war observed, the release of metal nnalyte, when averaged over all of the exposure periods, was the 
greatest from either SS 304 or SS 316. Released contaminants were eorbed back onto the well casings in several cases. 

PROGRAM 
ELEMEMNO. 

130. TYPE OF REPORT 1%. T M E  COVERED 
~ROM fO - 14. DATE OF REPORT (Year, Mom. m) IS. FAG€ COUM 

September 1989 15 

18. WECT TERMS (con- an mvars I necessary ard idenmy by m c k  nmber) 

Ground-water monitoring MFE Well casings 
Ground-water pollution PVC 
Metal pollutants Stainless steel 

I I .  town CODES 

DO FORM 1 4 7 3 , ~  W ~~~~)omonmoytmu ld rn t l . rhgu t .b  SECUR~ CUSSSICA~ OF l ~ l ~  PACE 
Aldhu.dnarcm-. 

W N ~ I F l E D  

PRO= 
NO. 

16. SUPPLEMEMAW NOTATON 

19. ABSTRACT (Cm- m mme I mcasary and ~bbnw by Md nu*) 

FIELD 

20. ~ I A V A U B W Y  OF A M R C T  
uNcussAEDnrmMm0 WE AS RPT. DTC IISERS 

220 N A M E O F ~ H D M O U A L  
Alan D. Hewitt 

21. ABSTRACT SECUrmV CtASSlflCATK)lrl 

Unclassified 
I 

2.b. TEEPHONE (hclvd. Arro Cod.) PC. OFFCE W B O L  
M)3464100 

T M U  
NO. 

GROUP 

WOW UMf 
ACCESSlON NO. 

-rawP 



PREFACE 

This report was prepared by Alan D. Hewitt, RLstarch Chemist, Geachexnical 
Sciences Branch, Research Division, US. Army Cold Regi0~ and Research and 
Enghamg Laboratory. This p j m t  was funded by the US. Army Toxic and 
Harardous Makrials Agency (R-90 Multidytical  services), Martin H. She, 
project monitor. 
The author thanks Dr. Thomas F. Jenkins and Dr. Clarence Grant for assistance 

in the experimental design, and Dr. Charles M. Reynolds, James H. Cragm, Dr. 
Jenkins, Dr. Iskandar K kkandar and Dr. Grant for critical reviews of the text. 

The contents of this report are not to be used for advertising or promotional 
purposes. Citation of brand names docs not constitute an official endorsement or 
approval of the use of such commenial products. 



CONTENTS 
Page 

.... .... ...... ................. Ahhad ...... ....- ...-....... -. .-. ...-... .-.-... 
M a c e  .................................. - ........ . ................ ..- ...-....-.- ..... -..- 
Introduction ......................... . ..-. - . . .  .,. .......,..,.. , ..........-...-.. 
Materials and methods ......-... -.,-. .-.....---....-..-. 

Materials .-. ..-.......-......-.-u............ -.--...- ....... 
Test design .............I........W ....-........ .....- -. .... ......-..-..-...- ........... 
Analysis ..........-.... - ..... ................................. 

........ Results "I ..............-..- ......-.........- ... .-- .....---...-. - ................................ 
.... Barium .......... .........-..--..-...... -.-- - ...-- .-. ... .....-........-.-..- 

Cadmium ...................................................... .. ....-.......... - .... - .... -.. ........ .... 
Chromium ................................................... .. ...... ......- - .......... - ..- ..... - .... 
Lead .............. .. ........................................ .. .... - ....."...-...- .... .. .... ....... ..... - ........... 
Copper ......................................................................... ...... ..... - ......- ..... - ...-. 
Arsenic. me-. selenium and silver ............................... ......... ...... .. ........ ... 

Discussion .................... - .............................. ....... " ..... ....... ..... .. .......... .. .... - ......-.- 
.... ..... Conclusion ...................... usiusiusiusiusiusiusiusiusiusiusi~usiusiusi--.-- ...----.- ..-.......-....- 

.... ....... .............................................................. Literature ated -- , .......-......-..-.. 
Appendix A: Levels 01 Cd. Pb. G. Ba and Cu detexmined in ground-water 

.* ........*... ..........*.*..*... solutions ....................................................... .... ......-- 

ILLUSTRATIONS 

Figure 
1 . Ground-water leaching of metais from well casings being examined .. 7 

TABLES 

Table 
1 . Recovery of Cd. Cr and Pb from ground water stored in the sample 

jars and allowed to equilibrate before being acidified with 
....... . concentrated 9 .....,..,... ..__n___n_ .... .-.. 3 

2 EPA interim primary drinking water quality levels and the method 
detection bits ..........., ......... - ...-̂ ....-.- - 3 

3 . Summary of ANOVA and LSD determinations for average analyte 
concentrations ........................... ........-.-...... ......... - .. 4 

4 . Physical state of stainless steel pipes after exposure to g r o d  water .. 8 
5 . Average metal concentrations for the controls based on the p u p s  

established by the Cu populations .......-,-... 8 
6 .Summary of d t s  ..- ......... ...- ............ .........-. .................. 9 



Leaching of Metal Pollutants From Four Well Casings 
Used for Ground-water Monitoring 

AIAN D. 1 

INTRODUCTION 

Gmund-water monitoring requires the instah- 
tion of conduits to transfer water to the surface for 
collection. Four commonly used well casings are 
made from 2-in. (-1 diameter polyvinylchlo- 
ride (PVC), stainless steel 304 (SS 304). stainless 
steel 316 (SS 316) and po~ytetdwrocthylenc 
(PIE) p i p .  m t a t i v e  sampling of ground 
water rcquircs that materials employed in the satu- 
rated zone do not influence the concentration of 
analytes of interest 

M y  a few studies huve reported the influence 
of well-casing materials on the concentrations of 
inorganic substances in ground water during wa- 
ter quality analyses. Several studies have demon- 
strated that these materials (stainless steel, PVC 
and ITFE) sorb appredabk quantities of certain 
ionic species (Eidtholz et al. 1%5, Miller 1982, 
Hewitt 1989). Evidence a h  exists showing that 
metals are released into ground water from stain- 
less steel and WC pipes (Houghton and Berger 
1984, Barcelona and Helfrich 1986, Hewitt 1989). 
The release of metal analytes by stainless steel has 
been assodated with its cornion, which in some 
instances has becn observed to produce a hydrous 
iron precipitate (Barcelona and Heifrich 1986, 
Hewitt 1989). 

Recently,alaboratoryusperiment was conducted 
testing the effects of ground-water composition on 
the well casings cited above (Hewitt 1989). In this 
experiment two concentrations of metals (As, Cd, 
Cr and Pb). pH and total organic carbon were 
introduced as ground-water soiution variables. Re 
dts of this experhent indicated that fTFE was 
inert to the wuiabIes, whereas both PVC and stain- 
less stnl well casings were Iffeeted These two 
materials leached and sorbed some of the metals 
introduced into the ground water. In addition, 
several stahless steel casing sections dweloped 

surface oxidation, which introduced a random 
source of variation by providing release mecha- 
nisms and active sites for sorption, W C  was a low- 
Ievd so- for Cd and provided sorption sites for 
Pb. Stainieas steel316 wasa low-level source for Cd 
and provided sorption sites for As, Cr and Pb. 
Stainless steel 304 was also a low-level source for 
Cd and provided sorption sites fdr As and F'b. The 
extent of the sorption or release of metals was often 
influenced by the solution variabies. This study 
concluded that the stahless steel casings were the 
least suitable for monitoring the metals studied 
(As, Cd, Cr and Pb) in the ground water solutions. 

A cancunent study done at CRREL (Parker et al. 
1989) looked at ground-water solutionssprked with 
organic compounds exposed to the same four well 
casings. h contrast to the results for metals, eight 
(cis and trans-l2dichlo~ylene,  m-nitrotoh- 
ene, hichlomethylene, driorobcnrene, o-,p and 
mdichloroknzene) of the ten organic compounds 
studied sorbed more quickly and to a greater extent 
onto PTTE than W C  and did not sorb onto the 
stainless steels. The same d t s  were obtained 
when the ground water was treated with 2.0 g 
NaCl/t to test for effects of ionic strength. These 
hidings support the earlier work of Reynolds and 
Gillham (1985) who observed rapid sorption of 
tetrachloroethyiene by PTFE well as@. They 
suggested that F I E  is the least desirable material 
for a well casing when organic compounds are 
monitored in grcnd water. 
Ihe results of these two recent CRRa studies 

(Hewitt 1989, P a r k  t t  at 1989) and supporting 
evidence in the literature led to the suggestion that 
W C  may be thebest compromise among these four 
wcll casings for monitoring ground water for both 
inorganic and organic analytes (Parker et al.1988). 
The objective of this study is to examhe metal 

leaching charactcristies of these four wellasing 
materials in ground water. Leaching studies that 



compare these four well casings have not been 
reported tr the literature. The results of this experi- 
ment will determine which casings are the most or 
the least susceptible to leaching the metals. The 
analytes analyzed included aU of the metals on the 
Environmental Protection Agency's priority pol- 
lutant k t ,  along with copper. 

Materials 
The W C  and stainless steel well casings were 

obtained from Johnson Well Sueen, and the RFE 
was obtained from MP, Inc All well d g s  were 
+tally manufactured for ground-water moni- 
toring. The casings all had approximately a k m  
inner-wall diameter and were ntt in lengths of 
approximately 2 em. The exact length of the rings 
depended on the wail thickness and diameter of 
the pipe because we wanted to maintain a constant 
surface area of 80 an2. Cut surfaces composed 17% 
of the area for the PIIT and PVC well casings and 
9% for the stahless stnlr. 

Precautions were taken during pipe milling to 
prevent exposure to grease, dirt, oil and solvents, 
and to avoid excessive handling. After milling, the 
individual w e i l d g  rings were r ind  withdeion- 
izcd water &fillipore, Type 1) and air &id before 
being placed into the ground-water-6Ued sample 
containers, hving rinsing we made no attempt to 
remove surface diKoioration or inic on the pipes; 
we used them as we had received them from the 
manufacturer. This limited deaningwas consistent 
with commdy employed field protocols.' The 
well-osing sections were handled with plastic 
gloves and nylon forceps after milling. Two sec- 
tions of the SS 316 pipe were not uxd because 
excessive nuface w t  had formed. In general the 
stainless steel welI casings appeared to have devel- 
oped more rust during the 9-month storage penod 
than they had when first obtained. All experhen- 
tal work was performed in c&ss 100 cleanrooms. 

Polypropylene jan (69 mm od x 62 mm height, 
125 mL,Model6185-E37,l%omas Sdenti6c) saved 
as the sample containem. The jars were soalced in a 
10% v/v concentrated, redistilled HN03 (G. Fred- 
rick Smith [Gl%]) deionized water solution, then 
rinsed with and soaked for several days in dcion- 
i .  water prior to use. Other mat&, such as the 
75.mLurmple diquotbottles (polyethylare,Nagle), 

pipette tips (Eppendorf), and the 2-L glass bottles 
(reagent grade HNOJ bottles, Baker), were cleaned 
srmilarly. 

Test design 
Tests for the release of metals from PVC, PIE, 

SS 304 and SS 316 well casings were done in tripli- 
cate by exposing sections of each to ground water 
for penods of 1,5,20 and 40 days. Three sample 
containers with no well casings served as controls 
for each of the exposure periods. The containers 
with and without well casings were filled with 98 
mL of ground water collected from a 76-mdeep 
domestic well system in Weatherfield, Vermont; 60 
containers, 12 with a single section of each of the 
four wellcasing candidates (12 x4) and 12controls, 
made up the experimental sample setup. The well- 
casing rinp were submerged in the ground-water- 
wed sample containers beating a p i r u r f a c c  
area-to-aqueo~~~volume ratio of 0.82 cm /an3.  his 
experimental design provides a surface-area-to- 
solution ratio similar to that of well casings in 
pound-water monitoring welts below the sahl- 
rated zone; however, the ratio is much lower than 
that which exists for well screens. 

Samples were prepared by transferringweighed 
amounts of ground water into each jar from a single 
2-L g&ss bottle. The jars were seiected randomly 
for the experiment because the ground water was 
transported in three separate 2-L glass bottles. The 
pH and conductivity of the ground water from all 
of the bottles was 7.8 and 240 x lr2 mho/cm, re- 
spectively. Ground water collected from this source 
previousiy showed similar pH and conductivity 
levels (Hewitt 1989). While the well casings were 
exposed to the ground water, the jars were sealed 
with a cap and stored in the dark at 24OC. After the 
wtllsasing sections had been removed from the 
jars at the end of each time intend, 2 mL of concen- 
trated KN03 (GFS) was added to the ground water 
to bring the pH below 1.0. Studies have shown that 
acidification below pH 1.5 is effective in preventing 
the loss of trace metals from natural waters (Sub- 
ramanian et aL 1978). The acidified, pound-water- 
Btled jars were recapped, hand- for 10 sec- 
onds, then left at rest for at least 72 hours before we 
transferred a 5 4  aliquot to a 75mL sample vial 
(polyethylene, Nagle) for the subsequent determi- 
nation of Ag, As, Ba, Cd, Cu, Cr, Pb and Se. 
The entire experimental setup was duplicated 

for the analysis of Hg, except that we determined 
Hg Mmdiately aftu the ground-water-filled jar 
was acidified. 
In a prelimnary experiment, ground water 

stored in the polypropylene jars was spiked with 



Cd,Cr and Pb to see ifsorption of metals ionson the 
jar walls would interfere with the test results. These 
metal ions, added to the ground water and stored 
for 6 days in the sample jars, were recovered upon 
acidification (Table 1 ). The desorption of metal ions 
from container walk has been reported by Cl~oa et 
al. (1968). For this prelmunaxy test,5.00pg/Lof Cd, 
Cr and Pb was dowed to sit in ground-wa ter-filled 
jars (100 mL) for 6 days. Then we added 2 ml. of 
concentrated HNO, (GFS), hand swirled the mlu- 
tion for 10 seconds, and removed a 5-mL alquot. A 
second 5-mL ahquot was removed 72 hours later, 
following the same procedure. The results in Table 
1 show that an average of 95% of the aqueous metal 
was recovered immediately after aadifica tion, and 
aliquots removed 3 days kter showed only 2% (not 
sigruficant at the 95% confidence level) additional 
d y t e  recovery. Thus the metals either remained 
in the laboratory ground-water solution or were 
demrbed from the jar walls quickly upon aadifica- 
tion. 

Table 1. Recovery of Cd, Cr and Pb (4.90 pg/L) 
from ground watu stored in the srmplt jars and 
allowed to equilibrate for 6 days before being 
acidified with 2 mL of concentrated HNO,. 

Acidifiatiorr priad 
Lu than 10 ntirlutrs 72 /mum 

~ i v e r ,  arsenic, barium, cadmium, copper, chro- 
mium and lead were dekrmined by Graphite Fur- 
nace Atomic Absorption (GFM) using a Perkin- 
Elmer (PE) model 403 Atomic Absorption Spectm 
photometer ( A S )  coupled with a PE model 2200 

For the determination of Se, a matrix modifier- 
0.015 mg Pd and 0.01 mg Mg(N03),-was added 
so that the c l ~ m i n g  ten~praturecould be raised to 
1200°C. Of this group, only As and Se determina- 
tions required deuterium background correction. 

Mercury was determined by Cold Vapor Atomic 
Absorption (CVAA). We employed a 4&mL ali- 
quot for the Hg determinations, following a m d i -  
fied Hatch and Ott (1968) procedure. ALiquots of 48 
mL of ground water were reduced with 2 mL of 
10% V/V s tmous chloride and then sparged with 
Hg-free air. The reduced Hg vapor passed through 
a Mg(C10,)2 water vapor trap into an optid ceU 
designed to enhance detection (Tuncel and Ato- 
man 1980). The optical cell was positioned in the 
light path of the PE model 403 AAS. 

Mercury was determined the same day that well 
casings were remwed from ground-water-filled 
jprs to limit volatilization of Hg from solution (Coyne 
and Collins 1972, Lo and Wai 1975) and to avoid 
vapor contamination associated with storage in 
poly containes (Gagin 1979). All of the other 
metals were determined within 2 weeks after the 
Last exposure penod. 
Analysis procedures were designed to achieve 

detection limits of 1 Q or less of the present domes- 
tic water quality levels set by the EPA CTable 2). 
Selenium, determined by graphite furnace, was the 
only metal with a detection limit slightly above this 
level (Table 2). Method Detection Limits (MDL5) 
were established following the procedure outlined 
in the Federal Register (1984) for the analysis of a 
sample in a given solution The MDL estimate 
requires that a minimum of seven replicate deter- 
minations be made of an a d y t e  concc?n#tion that 
is one to five times the estimated detection le\~el. 

Table 2 EPA interim primary 
drinking water quality levels 
(1983) and the method detec- 
tion iimits (MDL). 

EPA yri~aary 
driuki18.p rmtcr 

kalr MDL 

heated graphite a tomizk. htrumental procedures Cr 50 0.16 
f o h e d  the general guidelines provided in the ~b 50 0.1 I 
manufacturer's instrument manual (Perkin-Elmer Htl 20 urn0 

SE 1 U 0.21 
1981 1. Hand injections of either 20,50 or 100 pL 

Ag 50 0.12 
were employed for the analytes mentioned above. 



Table 3. Summary of ANOVA and LSD detexminationr for avera~e analyte concentrations (@.I. 
Materials with common underlining are not diff~mnt at the 95% confidence level u determined by the LSD. 

a. Barium 

20 FIFE Control W C  55301 S5316 

40 m wc tonboi 55301 SUl6 
3 2  5 6  5.9 7.0 la1 

[LSD = 20) 

1 Control FEE W C  S 3 0 4  55316 
020 0.22 123 1.60 6 M  

ND = 9.76) 

5 Control FTFE WC 55316 SUOl 
0.20 m 1.12 1 3 3  

lLSb=o.31) 

031 021 1.11 'sl 5.13 
(LSD = 1.04) 

0.16 035 0.W 1-14 246 
(LSD = 1.45) 

0.14 0.3 1.00 1.04 286 
(LSD - 2.80) 

40 PTFE control n c  95316 S304 

M W C  ITFE Conhol S63M 55316 
6.8 8 3  10.1 1 813 

(LSD = 385) 

40 W C  FITE Contml =I6 
4.4 5.2 115 140 S23 

(LSD = 172) 

The MDL is obtained by multiplying the standard 
deviation of the replicate measurements by the 
appropriate onesided t-s tatis tic corresponding to 
n-1 degrees of freedom at the 99% confidence level. 

Each sample aliquot with a determined d y t e  
concentration above the MDL was analyzed a t leas t 
twice. Analyte concentrations were based on the 
average peak heights from a strip chart recording. 

Aqueous calibration standards for Ag, As, Cd, 
G, Cu, Pb, Hg and Se were prepared by diluting 
1000-mg/L d e d  atomic absorphon stock ~ 0 1 ~ -  
tions Fisher Scientific Corp.). A Ba stock standard 
was made by dissolving a weighed amount of 
BaUJO 1 (Baker, Reagent Grade) in deionized 
water. uorking r tanduds were in deion- 
ized water acidified to 2% v/v with FINO3 (GFS). 

Calibratio~ were established by dettrmining 
three different concentration standards in tdpli- 

ate. Standards were randomly introduced through- 
out the course of sample analysis, and all of the 
calibration curves were linear over the concentra- 
tion range examined. To see if the intercepts were 
significantly different horn zero, we compared the 
residuals for the models with an intercept and for 
the models with zero intercept using the F-ratio at 
the 95% confidence lweL M y t e  concentrations 
in the sunpies and controls were determined based 
on the slope and intempt only if the interctpt was 
deemed sipficant. Otherwise, a -intercept 
linear model was employed. 
To a5scss leaching of metals from the surfaces of 

the four w e U a g  materials, an analysis of vari- 
ance (ANOVA) was p e r f o d  on those metals 
(Ba, G, Cu and Pb) that had been consistently 
foundabovtthe~~taWhtdMDLforthe~wwell- 
casing materials and the controL If a significant 



difference was detected by the ANOVA mong the 
average analyte concentrations in the ground wa- 
ter for a given material, then a Least-Sigruhcant- 
Difference (LSD) d v s i s  was performed. Both 
analyses (ANOVA and LSD) used the 95% confi- 
dence 1eveL The results of these analyses estab- 
lished which well casings contributed particular 
analytes to the ground water over and above those 
contributed by other wcll casings or the control for 
the different exposure periods (Table 3). In addi- 
tion the aqueous metal concentrations that exceed 
1% of the EPA drinkurg water quality level were 
identified. This low-level warning criterion was 
chosen since this study did not always establish the 
native levels present in the ground water.Thus, the 
contribution of metals. from the well casings could 
range from one or more orders of magnitude above 
the background concentrations. 

Barium 
The analysis of the l d a y  exposure samples 

showed that all of the ground-water-filled vessels 
containing pipe sections had aqueous Ba t o m -  
bations that wcresigruficantly greater than that of 
the control; however, all of the values were low 
Kable 3a). The subsequent exposure periods do 
not foiiow this pattern but instead established that 
SS 316 was the only material that consistently 
contributed significant levels of Ba to the solution 
relative to the other samples and the controls (Fig. 
la). The average increase in aqueous concentration 
for the ground water exposed to SS 316 was about 
70% compared to the control. Afier 5 days of expo- 
sure, ground water in contact with SS 316 devel- 
oped aqueous Ba concentrations that exceeded 1 % 
of the drinking water quality level established by 
the EPA. None of the other well casings tested 
produced aqueous Ba concentrations that exceeded 
1 % of the EPA drinking water quality criterion or 
were sipficantly different from the control after 
the initial exposure period. 

Cadmium 
We did not use ANOVA with Cd since the 

maprity of concentrations determined were below 
the MDL (Appendix A). After 1 day of exposure, 
both ground-water solutions containingSS316 and 
PVC had aqueous Cd that exceeded 1% of the EPA 
drirJcing water quality lwel. 

Figure 1b shows the average Cd concentrations 
determined for the control and well asings. It 
appears that Cd is initially released fmmSS 31 6 and 

PVC but becomes resorbed onto the well casing 
with time. Stainless steel 316 contributes approxi- 
mately an order of magnitude (more than 10%. of 
the EPA drinking water quality levei insome cases) 
more Cd than PVC for equivalent exposure peri- 
ods. 

Chramium 
Beyond the I-day exposure, the analysis consis- 

tently demonstrated that both stainless steel well 
casings contributed sigmficantly greater quantities 
of Cr to the ground water than the control or the 
other materials tested (Table 3b). These metal well 
casings, dong with W C ,  increased G concentra- 
tions in the ground water above 1% of the EPA 
drinking water quality level (Fig: Ic). The extent of 
the G contamination coming from the PVC was 
three to five times less than that coming h m  the SS 
304, which usually showed the highest average 
contamination for a given exposure period, the ex- 
ception being the initial exposure penod. 

The ANOVA and LSD tests failed to distinguish 
any difference between the materials for the lday 
exposure because of the huge variation Among the 
the three SS 316 samples. If SS 316 is removed, the 
analysis shows both PVC and SS 304 to contribute 
signrficantly greater quantities of Cr to the ground 
water than do the control and PTFE. The only 
material that showed a consistent trend was SS304 
(fig. Ic), which created increasing concentrations 
of G with time. Tluoughout the experiment there 
was no sigruhcant difference for Cr between the 
control and the PTFE well casing. 

Lead 
The h t  two exposure periods showed PVC to 

leach the greatest amount of Pb and to be signrfi- 
cantly different from thecontrol and PTFE. Tl~e two 
longest exposure periods showed that SS 301 
leached the greatest mount of Pb to ground watec 
howwer, the levels observed in solution for SS 304 
were only statistidy different from therest for the 
4Cklay exposure period Cable 3c). The average 
levels obtained for both of the stainless steels and 
for WCconsistently e x d e d  1% of the EPA drink- 
ing water quality standard (Fig. Id). 

The most distinctive trend was the decrease in 
Pb with inaeasing time of exposure for PVC (Fig. 
ld). Both stainless steel well casings showed slight 
decreases in Pb levels Aftu aqueous concentration 
maxima were obtained. The Pb that was initially 
released was recorbed by the W C  and s ~ e s s  
s tee1 well casings. Throughout the experiment, thew 
was no si@mt difference among the control,SS 
316 and PEE. 
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Copper 
The statistical anal* distinpshed SS 316 as 

the only material that conkhated s i g m k a d y m  
Cu when exposed to ground water than the other 
materials tested (Table 3d). Aqueous concentra- 
tions exceeded 80 pg/L for SS 316 versus about 10 
pg/L for the other materials and the contmL 

Both PTFE and W C  well casing showed a gen- 
eral trend of decreasing Cu with haeasing time of 
exposure and often showed concentrations below 
the control (Fig le). This trend, along with the lack 
of any trend with respect to the control, demon- 
strates that these two plastic pipes provided the 
substrate for sorption. 

h n i c ,  mercury, selenium and silver 
The determinations for As, Hg, Se and Ag were 

not statistically analyzed because the majority of 
iheconcmtrations were at or below the established 
MDLs. Bpsed on the analysis methods employed, 
none of the well casings consistently contributed 
As, Hg or Ag above 1 % or Se above 2% of the EPA 
drinkkrgwater quality level. 

DISCUSSION 

G m d  water was collected from a domestic 
w d  system and stored in sealed 2-L glass bottles 



for approximately 24 hours prior to being trans- 
ferred into test jars, Ground water collected in this 
fashon is aerated at the faucet and exposed to an 
oxygen-rich environment every time the lid of the 
container is removed. Handling the ground water 
in this manner most likely changed the oxidation 
potential, facilitating oxidation reactions (Shunm 
and Morgan 1970). We made no attempt to simu- 
late the nntuxal ground-water redox state or to 
quantitatively asses the chemical equilibria that 
existed during the coutse of this experiment. 
There was visible rust on 11 of 24 &sections of the 

stainless steel pipes (Table 4). Each pipe section 
was carefully examined prior to submersion and 
after removal from the ground water. Jn this ex- 
periment and in a previous one (Hewitt 19891, 
oxidation on the stainless steel was predominantly 
found on the wall. If oxidation is providing si tes for 
sorption or release mechanisms, then the freshly 
cut surfaces were most likely not a m a p r  factor in 
the behavior of these two materials. Fresh surfaces 
on the PVC pipe is not an experimental artifact 
since PVC well screen is made by slotting the pipe. 

It was apparent from the values determined for 
the control samples that the three 2-L glars bottles 
used to transport the ground water had different 

concentrations of aqueous Cu (Appendix A). The 
range of aqueous Cu concentrations most likelv 
reflect the residence tirneof the ground water in the 
housel~old and well plumbing. Three distinct pop- 
ulations of Cu concentration were determined for 
the controls at the 99% confidence level ( X  = 
9.8t0.0, n = 4; X2 = 103tO22, n = 5; X, = 16.C~il.b. 11 

= 3). Differences between adjacent mean mncen- 
trations were established by testing against the 
maximum variance determined for all of popula- 
tions (LC, XIS and X,X3). 

The groups established by the three Cu popula- 
tions were thtn tested to determine if any of the 
other metals found above its MDL were also sig- 
nificantly different. Table 5 presents the averages 
and standard deviations for the metal p u p s  based 
on the Cu populations for the control. Only Pb 
shows tht same increasing mean coneenhation 
dend as the Cu groupings; however, the averages 
for the adjacent Pb groups were not significantly 
different at the 95% or wen the 80% confidence 
level when analyzed in the same manner as the Cu 
populations. This analysis establishes that only Cu 
was sigNFicantly influenced by the sample prepa- 
ration procedure. Mixing the ground water from 
the three collection bottles would have eliminated 

Table 4. Physical state of stainless steel pipes after exposure to 
ground water. 

KM: WR = n u t  on wall; ER = rust on dgc: dash means no rust. 

Table 5. Avenge metal concentrations for the controls 
, based on the groups established by the Cu populations 
(PW* 

I A% 9 s  ap a11 0 s  u 
Std. Dcv. 0.0 (MIZ! Om 0.1M 0.Q 



Table 6. Summary of results. 

Maffri;rls that kachd >I% ut 
the EPA drinlunp wvakcr qwlitv 
Iwel in gd-watcrwlutionr. SS 316 55316 S S W  SSXU NA* 

C PVC SS316 W C  
rvC SS316 

Material t h t  showed tht 
h@hcst avenge overall amount 
of a d y k  brchcd S316 S316 S301 SS301 SS316 

DDa not apply. 

this artifact The h e 1  of Cu leached from the SS 316 
far exceeded the difference between the established 
populations. 

The results of this study support our previous 
work (Hewitt 1989) showing that PTFE is the least 
reactive material, whereas both W C  and stainless 
steel well casing influence aqueous concentra- 
tions of metals in laboratory ground-water solu- 
tions. As in the fmt study, the variance among the 
stainiess steel nplicates was often the greatest, 
indicating ,that this material is susceptible to pro- 
ducing random mor. Both studies found that SS 
316 and W C  leach and sorb Cd; in addition, these 
two materials, along with SS 304, sorb Pb. Studies 
in the future should be conducted under anoxic 
conditions to see if oxidation of tlre stainless steel is 
simply m artifact of these experiments. If corrosion 
of stainless steel is absent under reducing condi- 
tions, then we might expect less random vmiation 
and less of an influence on the metd d y t e s  in 
ground-water solutions. 

A summary of the results (Table 6 )  clearly shows 
that the stainIess steels were the greatest sources of 
contamination under these experimental condi- 
tions. When W C  leached metals (Pb, G and Cd) 
that exceeded 1 % of the F A  drinking water +- 
Ity spdeat ions  into soktion, there was nlways a 
trend showing a decrease in concentration with 
time of e x p u r e .  This would suggest that the 
leaching of Pb, G and Cd from W C  is a surface 
process and is small. Mwt likely the initial release 
cwld be decreased by more extensive cleaning 
before the pipes are used. The same statement does 
not apply to the stainless steel well casings. In the 
cases of leached Cu from SS 316 and leached Cr 
h m S S  304, the concentrations of these metals con- 
h u d y  hcremd with time over 40 days. It is pos- 
sible that stainless steels could supply these ana- 
lytes to p u n d  water over m extended period of 
time, perhaps the entire life of the casing. 

CONCLUSION 

Among the four types of well casings tested, 
. PTFE was the ody material that did not leach any 
of the nine metals examined. The other materials 
tested in this experiment (WC, SS 304 and SS 316) 
compromised hboratory ground-water samples 
by contributing andytes of interest (Ba, Cd. G, Pb 
and Cu). Investigations where anly trace metals are 
of interest should use F E E  below the saturated 
zone. W C  would be the appropriate second choice 
since its influence on metd analytes appears prr- 
diaable and small. In contrast, the two stainless 
steel materials shouid be avoided. 

Bucelonr, MJ. and J.A. Htlfrich (1986) WrtU 
construction and purging effects on gmund-water 
samples. E~~~*irar~~rt~vrtnl Sci~.rtc~* nrrd Ti~cI~rntlo~y, 20: 
1179-1184 
Chao, T.T, lik Jenne and W. Heppting (1%8) 
Adsorption of traces of silver on sampie containers. 
US. Geological Survey Professional Paper, W D ,  
D13-D15. 
Coyne, RV. and JA Collins (19721 Loss of mer- 
cury from water during storage. Atmiytiml C/r~*rrr- 
ishy, 4 4  109340%. 
Cragin, J. (1979) I n c h  memuy eontrrmirurtion 
of distilled and naturd waters samples a d  by 
oxidizing presemtives. Armlytim Ulirrrist? Actn, 110: 
31S319. 
Eichholz, G.G, bE Nagel and RB. Hugha (1965) 
Adsorption of ions in dilute aqueous solutions on 
glass and piastic surfaces. Arurlytiral UICIIIIS~ y, 37: 
067-867. 
Federal Register (1984) Definition and procedure 
for the determination of the method detection limit. 
Code of F e b d  Regulations, Part 136, Appnd'i B, 
October 26. 



Hatch, W.R and W.L Ott (1968) Determination of 
sub-microgram quantities of mercury by atomic 
absorptioq spectrophotometry. Anulyticul Omn- 
is9,40: 208s2087. 
Hewitt, A.D. (1989) lnauence of well casing com- 
position on tmce metals in ground water. USA 
Cold Regions Research and Engineering Labora- 
tory, Special Report 89-9. 
Houghton, RL and ME B q r  (1984) Effects of 
wcll-sing compositiun and sampling method on 
apparent quality of ground water. Ln: The Fourth 
Nutiom1 Symposium and Expasitiun on Aquifrr &to- 
mtwn and Ground Water Monitoring. Worthington, 
Ohio: National Water Well Association, p. -213. 
Lo, J.M. and CM. Wai (1975) Mercury loss from 
water during storage: mechanism and prevention. 
Analytical Chmristg, 47: 1869-1870. 
Miller, G.D. (1982) Uptake and release of lead, 
chromium and trace lwel volatile organio ex- 
posed to synthetic well casing. P d i n g s ,  Second 
Annul SymposiumonAquifct.Restmtwnad Gmnd 
Wakr Monitoring. Worthingtan, Ohio: Natiod 
Water Well Arsociation, p. 236-245. 
Parker, LV, AD. Hewitt md TS. Jenkins (1988) 
Influence of wellcasing materials on &emid spe- 
cies in ground water. Pmceedings of thc 13th Annul 

&noironmental Quatity R&D Symposiunr. U S .  Army 
Toxic and Hazardous Material Agency, p. 450461. 
Parker, LV., T.F. Jurkinr m d  P.B. Bhck (1989) 
Evaluation of four well casing materids for moni- 
toring selected trace level organics in ground wa- 
ter. USA Cold Repops Research and Engineering 
Laboratory, CRRn Report 89-18. 
Pukin-Elmu (1981) Analytical methods for fur- 
nace atomic absorption spectroscopy, Norwalk, 
Connecticut: The Perkin-her Corporation, Part 
No. BOIMlOS. 
Reynolds, G.W. and RW. Gillham (1985) Absorp- 
tion of halogenated o w c  compounds by poly- 
mer materials commonly used in ground-water 
monitors. Promdings of the Second Gnadian/Ameri- 
can Confknct a Hydmgmlogy, p. 125-132 
s~b-miuq KS.,CL chhb'uti JE s u c h ,  
m d  LS, M h  (1978) PntKNation of some m c e  
metat in sampIes of natural water. AMiyritPl O1m- 
LL4,50: 444-449. 
Stumar, W. md J.J. Morgan (1970) Aqwtic -is- 
try. New York Wircy-Intexscience. 
Tuned, C. and O.Y. Atoman (1980) Design and 
evaluation of a new abso'ption cell for cold vapor 
mercury determination by atomic absorption spec- 
trometry. Atunric Spectmcopy, 4: 12&128. 



APPENDIX A: LEVELS OF CD, PB, CR, BA AND CU DETERMINED 
IN GROUND-WATER SOLUTIONS (,-I. 

Time 
Pipe Rrplicate (days) N~rmbcr O Pb Cr &I Car 

Cntrl 
Cntrl 
Cntr l 
Cntrl 
Cntrl 
Cntrl 
Cntrl 
CnM 
CnM 
Cn8l 
Cntrl 
Cntd 
PTFE 
PTFE 
PTFE 
rn 
m 
PrFE 
m 
m 
PTFE 
m 
RFE 
m 
W C  
W C  
wc 
wc 
W C  
PVC 
PVC 
PVC 
wc 
PVC 
W C  
wc 
55304 
55304 
56304 
56304 
55304 
55304 
55304 
55304 
S63M 
55301 
95- - 
55301 
S3Y6 
Sf 316 
SS 316 
% 316 
SS 316 
SS 316 
SS 316 
55 316 
SS 316 
56 316 
SS 316 
55 316 
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Muence of Casing Materials on Trace-Level 
Chemicals in Well Water 

by h a b e  V Parker, Alan D. Hewitt, and Thomas E Jenkins 

Abstrret 
Four well casing materials - polyvinyl chloride (PVC);poIytetrafluo~lcthylene (PTkE), and stainless steel 304 

(SS 304) and 316 (SS 316) - were examined to determine their suitability for monitoring inorganic and organic 
constituents in well water. 

The inorganic study used a factorial design to test the effect of conantration of mixed metals (arsenic [As], 
chromium [Cr], lead [Pb]. and cadmium [Cd]), pH. and organic carbon. Sample times were 05, 4, 8, 24, and 72 
houn. Except for slow loss of Pb, F I E  well casings had no significant effect on the concentration of metals in 
solution. For the other casing. changes in analyie convntration often exceeded 10 percent in eight houn or less 
and, thus. could bias analyses of samples taken from wells constructed with t h e e  materiais. Specifically, PVC casings 
sorbed Pb and leached Cd SS 316 casings sorkd As and ?b and leached Cd; and SS 304 wings sorbed As. Cr, 
and f b and leached Cd. Both stainless steel casing materials showed markedly poorer performance than the PVC cas- 
ings. 

The well casings were also tested for sarptionidesorption of 10 organic subsances from the following classes: 
chlorinated alkenes, chlorinated aromatics. nitroaromatics and nitramines. Sample times were 0. 1. 8. 24. and 72 
hours, seven days. and six weeks. There were no detectable losses of analytes in any of the sampk solutions containing 
stainless steel we11 casing. Significant loss of some analytes was observed in sample solutions containing plastic 
casings, although losses were always more rapid with the PTFE casing than with PVC. Chlorinated organic substances 
were lost most rapidly. For sarnples containing PTFE casings. lorres of some of these compounds were rapid enough 
(>10percent in eight hours) to be of concern for ground water monitoring. Losses of hydrophobic orpnicconstituenu 
in samples containing PTFE casings were correlated with the compound5 octanoVwater partition coefficient. 

Introduction 
The  U.S. Environmental Protection Agency's 

(EPAh) RCRA Ground Water Monitoring Technical 
Enforcement Guidana Document (TEGD) (U.S. EPA 
198th) states that only fluorocarbon resins or stainless 
steel (SS) casings &odd be used for monitoring volatile 
organics in the saturated zone. The original draft of this 
document (US. EPA 1985) suggested that Teflon. or 
stahless steel 304 be used for all ground water monitor- 
ing at RCRA sites. The EPA was concerned that many 
of the casing materids used for ground water monitor- 
ing could either affect the quality of the ground m t e r  
or did not have the long-term structural cbamcterirtics 
required of RCRA monitoring wells. With respect to 
the EPAk fvst concern, a review of the literature p u b  
M e d  prior to 1986 did not reveal substantial evidence 
to support the position taken by the EPA in either edi- 
tion of thb document (Parker et d. 1989). 

Few mdiw have specifically addressed the possible 
interactions between well casing materials and metal 
species. Them is umsidcxabk evidence. howevn, that 
sorption of met& by plrstic md @ass muinera cm 

be significant (Eichoh et aJ. 1965, Robertson 1968. Bat- 
Icy and Gardner 1977, and Masse et al. 1981). In one 
study of PVC well casings, there was negligible loss of 
chromium but large l a w s  of lead from a deionized 
water sotution (Miller 1982). Other studies with Pyrcx 
glass and polyethylene a h  found that lead was the most 
rapidly lost analyte (Shendrikar et al. 1976). Barcelona 
and Helfrich (1986) compared the concentrations of 
several metal species in samples taken fnnn adjacent 
WC PT'FE, and SS wells. They found increased levek 
of iron in water samples from the nm-purged SS well 
to be the only statistically significant difference. In a 
previous in situ study by Houghton and Berger (1984), 
a steel-cased well appeared to leach a number of metal 
species, including iron. cadmium. chromium, copper. 
manganese. molybdenum. selenium. and zinc. when 
compared with a PVC well and one constructed of a- 
lonitrile-butadienenyrene (ABS). 

Sorption of organic solutes by well casing materials 
bas been reported in m r a l  publications. Miller (1982) 
tested PVC well casing for sorption of tnce  levels (2- 
14 ppb) of six halogenated organic compounds (broano- 



form. trichlorofluoromethane. trichloroethylene, 1.1.1 - 
trichlorocthane. 1.12-trichloroethane. and tetrachloro- 
ethylene) in aqueous solution and found slow losses of 
tctrachlorocthylcne (25-50 percent in six weeks). 

Reynolds and Gillham (1986) tested both PVC and 
PTFE materials for sorption of trace levels (ppb) of five 
halogenated organics. They found rapid sorption of . 
tetrachloroethylene by FIFE, slow sorption of 1.1.1- 
trichlorocthane, 1,122-tttrachlorotthnnt and hexa- 
chlorotthanc, and no sorption of bromofom They also 
found slow sorption of all the analytts except trichloroe- 
thane by PVC. Whfe 50 percent of the tetrachloroe- 
thylene was sorbed by the W C  in fivc weeks. the same 
amount was sorbed by FEE in only eight hours. They 
attributed loss of these organics to absorption and devel- 
oped a model where uptake d the compound proceeds 
by wrptionldissalution into tbe polymer surface, fol- 
lowed by diffusion into the polymer matrix. However, 
Reynolds and Gilham (1986) could not predict which 
organic chemicals were most susceptible to absorption. 

Sykes et al. (1986) compared sorption of several 
organics by PVC, SS. and PTFE weU casings. Thc casing 
materials were equilibrated for seven days (5 C) in ma- 
lyte solution, placed in fresh analyte solution, and then 
tested for losses due to sorption after one and 24 hours. 
After 24 hours they did not find any significant losses 
for any of the casing materials. 

Whik these studies indime that sorption of some 
m a n i a  may be a significant problem for plastic casing 
over the long term, only the study by Miller (1982) 
examined dwrption during the first two weeks. In that 
study, he observed some desorption (25 percent) of the 
tetrachloroethylene that had been previously sorbed by 
the PVC casings. 

Casing materials may also leach a variety of organic 
substances. In two studies (Miller 1982,Parker and Jenk- 
ins 1986). analytical interfercnas in leacbates from PVC 
well casing wen sought but none were found. Curran 
and Tomsoa (1983) also examined the lcachatts from 
five plastics, including PVC and PTFE. They found that 
FIFE leached the fewest contaminants and that non- 
glued W C  was a dose second While it is possible that 
organic substances such as lubricants used during manu- 
faaure or inks from printing a u l d  lea& from stainicss 
or plastic a ings ,  no information currently availabie in 
the literature confirms this. 

f t  is interesting to note that despite the littratun 
that is available regarding sorption of organics by PTFE. 
articles have recently been published that claim it is 
superior for sampling organic substances (e.g.. Bryden 
and Smith 1989). 

The purpose of the studies conducted by the authors 
was to determine the suitability of four well casing mate- 
rials (PVC, PTFE, SS304, and SS316) for monitoring 
inorganic and organic solutes in ground water. To do 
this. two separate studies were conducted. one for inor- 
ganic~ and one for organics. 

General Comments on the Inorganic and 
Organic Studies 

Two-inch (inner) diameter well casings rnanufac- , 
tured specifically for ground water monitoring werr 
used in all studics. These casing were purchased speci- 
fically for the studics and were stored in a cool. dry 
room prior to use. Precautions were taken while the 
casings were being cut to prevent contamination from 
grease. dirt. oil, solvents. and excessive handling. The 
ground water w d  in the studies was obtained from a 
domestic well (249 feet [76m] deep) in Weathenfield. 
Vermont. No attempt was made to maintain the native 
dissohed oxygen level. As a general guideline for eval- 
urting our results. we considered any change in conccn- 
tration (relative to the control samples) of 10 percent 
in an eight-hour period to be the maximum change tolcr- 
able. 

Inorganic Study 
E*ptrimcntrl 

Mixed metal solutions were prepared by spiking 
ground water with arsenic (As). cadmium (Cd). chro- 
mium (Cr) and lead (Pb) at two concentrations: 50 and 
100 + g L  (ppb) for As. Cr. and Pb. and 10 and 2 rg/L 
for Cd The higher concentrations arc the current maxi- 
mum concentration limits set by the EPA for drinking 
water (U.S. EPA 1986b). Prior to treatment. the ground 
water used in this study was analyzed and found to 
contain no detectable amounts of any of these metals 
at the sensitivity levek used for analysis. To simulate a 
wider range of ground water conditions. the tests were . 

run at the natural pH (7.8) of the well water plus a 
lower pH (5.8) and at two IcveIs of organic carbon. HCl 
(reagent grade) was added to lower the pH and 5 mglL 
(ppm) of humic acid was added to raise the organic 
carbon content. A complere (2') factorial expcrimen t 
was used 10 test the effect of thcst treatments (concen- 
tration of metals. pH and organic carbon content) 
(Table 1). 

Because the wall thicknesses varied between the 
plastic and the two stainless steel casings. the casings 

TABLE 1 
Matrix Design for Inorganic stddy 

Tcrl Mttd Organic Cmrbon 
Coaditian ~ o a c c ~ n ~ o a s '  pH ~ d d t d ~  

high 7% 
high 7.8 

hi@ 5.8 
high 5.8 
low 7 8  

low 78  
lowr 5 8  
k m  5 8  . 

' H a  mcul canccntntions  we^^ .W p#L As. Cr. Pb. and 10 p#L Cd. 
L4 IIIC(al -rntlmr wcrr LO 141 AS. Q. Pb. a d  2 lrJL Cd. ' 5 m e   bum^ wid m u same of q a n u  carbon. 



were cut to different lengths so that the surface area of 
each was constant (80 cm:). Cut sections were rinsed 
with deionized water and air-dried before use. Individ- 
ual well casings were then placed in 125mL polypro- 
pylene jars containing 100mL of test solution;the ratio 
of casing surface area to aqueous volume was 0.82 cmY 
mL. Similar jars that contained the test solutions without 
any casings werc used for control samples. The sample 
vessels were covered. stored at 24 C and kept from 
natural light. Duplicates were run for each combination 
of variables and each casing materiaL 

Sample aliquots (25mL) were taken from each con- 
tainer after 05,4,8,24. and 72 houn. The atquots were 
placed in clean 7.5mL polyethylene vials and acidified 
to a pH of less than 1 with nitric acid to prevent sorption 
by the containers. Metal concentrations were obtained 
by graphite furnace atomic absorption spectroscopy 
(Perkin-Elmer. model 703 atomic absorption spenro- 
photometer coupled with a PE model 2200 heated 
graphite atomizer). The concentrations of metals given 
in this study werc measured as total. 

The metal concentrations werc normalized by divid- 
ing the values obtained for sample solutions that con- 
tained well casings by the values found for equivalent 

controls. This allowed the results for both conccntra- 
lions to be analyzed by r single analysis of variance 
(ANOVA). 'flus. it was possible to simuitaneously test 
for the effect of solute concentration. pH and organic 
carbon at each sample time for each casing material. If 
a casing exencd no influence on anaiyte conccnrration. 
the expected value wouid be 1.00. An increase in the 
ratio indicates that the well casing released metal into 
the solution. while a decrease in the ratio indicates that 
metai was sotbcd by the casing. 

Rerdts and Dbclrsbonr 
Approximatdy half of the stainless steel casings 

showed signs of surface rust. In some cases (SS 316 at 
a low pH), sufficient oxidation occurred to form a 
hydrous iron oxide precipitate. This precipitate was 
never observed in the control samples or those with 
PVC or F I E  casings. While the authors mahe that 
rusting of the stainless casings is very condition-specific. 
the test conditions should be generally rcprescnutivt 
of shallow welh. Also, it was noticed that the casings 
had rusted some during storage prior to my testing. 

Table 2 gives the normalized mean values and stan- 
dard deviations for each analyte, well casing and time. 

TABLE 2 
Normalized Mean Metal Values1 for Samples as a Function of Time 

h a i c  chmhm Led 
Tim Mean S u a d u d  Mcta St.ndud Mtra S t a d d  h S t a d d  
(h) Pipe W w  D t v h b n  Vdw Deviation Vdae Devhtioll V.lrt h v b t h  

05 PVC 0.991 2 0.038 1.01 + 0.025 1.01 2 0.018 0.999 2 0.009 

PTFE 0.999 2 0.050 1.01 2 0.01 1 1.01 2 0.W 1AO r 0.026 

S W  0.W 2 0.W 1.06 2 0.036 101 2 0.016 1 r 0.00s 

SS316 0.994 2 0.040 1.04 z 0.021 1.E 2 0.015 1.01 r 0.023 

4.0 PVC 1-02 2 0.045 1-13 2 0.037 0.999 2 0.01 3 0.889 2 0.030 
PTFE 0.993 2 0.052 1.03 + 0.054 1.01 2 0.01 1 0.974 r 0.01 9 

SSJW 0.978 z 0.063 1.17 z 0.15 0.957 2 0.037 0.784 r 0.035 

SS316 0.945 r 0.060 124 ? 0.49 0.921 z 0.052 0.m 2 0.m 

24.0 PVC 0.W 2 064 1.16 r 0.056 1.00 + a016 0.m~ a051 
171FE 0.W 2 0.054 1-03 r a017 1-01 2 0.024 O.%l + aOlO 
SS301 0SP)z 0 5 1  1.12 z 0.12 1.03 2 0.37 0.98 r 0.042 
SS316 0.853 2 0.OSO 136 + 0.68 0.855 2 0.11 0.793 2 0.19 

72.0 PVC 1.Q3 t O m 5  1.14 2 0.049 1.01 z 0.01 8 0.743 r O M  
PTFE 1.m2 0.045 1.02 2 0.022 1.al z 0.013 0899 2 0.034 
SS304 0mtz 0.084 1.03 = 0.14 I .  r 0.42 0.452 r 0.Wl 
SS316 0.874 2 0-083 12.5 z 0.46 0.836 r 0.099 0.720 r 0.17 * 

' (Co~cntnlion for nrnpla with arin~) 
I i b a u k d  rm8a v . t r  

(rdmnualrn fat O( rO(U101) 

T h a r ~ * . L u c l u r t l w ~ o l . U I h c v u l l n m u ( u , t o ~ b o l h p ~ c r l r n i c a r b o n c o r u c a L . a d e o a c r u r r ~ ) .  
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In general, there was no change in arsenic concentredon 
for the sample solutions containing either the PVC or 
PTFE casings during the 72-hour test period (Figure 1). 
and no consistent pattern of effects was evident from 
the ANOVA. The reason As did not interact with thest 
casings may be because As exists in natural waters in 
the anionic form (Fowler ct al. 1979). Masse et al. (1981) 
found thal anions do not strongly associate with plastic 
(polycthylcne and PTFE) surfaces, which are known for 
their cation exchange capacity. The zampies containing 
the stainless steel casings, on the other hand. showed a 
10 percent demase in aqueous arsenic concentration 
relative to the controls after 24 hours (Figure 1). 11 
appears that thert was no further loss of this analyte 
afttr 24 hours. Although these mul ts  cannot be used 
to predict exactly what losses might occur under field 

' conditions, it is doubtful that this loss was rapid enough 
to impact water quality measurements (losses were I t s  
than 10 percent after eight hours). 

The results for Cd are quite different, After only 
four hours, Cd concentrations in the samples containing 
PVC and stainless steel casing had increased by more 
than 10perccnt (Figure 2). with the most leaching occur- 
ring in the samples containing the SS 316 casings. Cad- 
mium may have been added to the PVC as a UV stabi- 
lizer (Wdson et &I. 1982), and may have been added to 
the stainless steel to enhank resistance to chloride 
cracking (Sedridcs 1979). The concentration of Cd in 
the rampies wntaining PVC casing leveled off after 
eight hours. ANOVA revealed that pH had a significant 
effect (at the 95 percent confidence level) for this casing. 
Although the same amount of Cd leached an a 1  the 
samples (approximately 05 m&), concentration was 
also significant (at the 95 percent confidence IeveI). but 
only becaw rehtiveiy anon was lcacbed in the low- 
concentration samples Concentrations in samples con- 
taining SS 304 caring decreased after eight h o w  and 
after 72 hours had returned to the same levels that were 
found in the control sunplez. Again. more Cd leached 
in tbc Low pH samples. Cd was leached most rapidly in 
sarrrples containing SS 316 casinp There was a large 
disnepancy between duplicate treatments for the mu- 
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pies that contained stanless steel casings. With the 
exception of the f i s t  set of rampies (t = O 5  hr), the 
relative standard deviations ranged from I2 to 15 per- 
cent for samples containing SS 304 and fm 47 to 
68 percent for those containing SS 316. In contrast. the 
standard deviations for samples containing PVC and 
FIFE casings were consistently below 6 percent. 
Because the variance in the sampiu containing SS 316 
was so large, there was no consistent detectable effect 
of pH for these casings. However, surface oxidation 
appeared to be the major source of this variance. W~th 
respect to the leaching of metal stabilizers from PVC 
pipes. the literature indicates that loss can be a surface 
phenomenon that can be reduced or eliminated by either 
washing (with detergent) or soaking in dilute mineral 
acid before w (Packham 1Q11). It may be that the loss 
of Cd from PVC u s i n g  can also be reduced by a similar 
treatment. although we did not test this @bility. 

There was no measurable sorption of chtomium by 
the PTFE, PVC, and SS 304 caring (Figure 3). Absence 



of interaction with the plastic casings may be due to 
chromium speciation. In solution. chromium exists pre- 
dominantly as dichromate and chromate (Cr*. CrO12.) 
and. as mentioned previously. anions are not as likely 
to exchange with plastic surfaces. However. loss of chro- 
mium was rapid enough (13 percent after eight hours) 
for SS 316 casing material to be of concern for ground 
water monitoring. Losses were greater at the higher pH: 
Cr speciation is known to be affected by pH and may 
be responsible for some of these differences. Surface 
oxidation was greater at the lower pH. which likely 
contributed to the larger variability. Also. for thore sam- 
ples where a hydrous iron oxide precipitate was formed. 
co-precipitation may have contributed to the losses from 
solution. Again. the standard deviations were consider- 
ably greater for the samples containing the stainless 
steel casings. Humic acids apparently increased the sta- 
bility of aqueous Cr, perhaps by acting as a complexing 
agent (Stumm and Morgan 1970s). 

Lead was by far the most actively sorbed metal spe- 
ties. While all sample solutions containing casing mate- 
rials showed some loss of Pb with time (Figure 4), PTFE 
was the Ieast active surface and SS 304 was the most 
active. The losses for samples containing FTFE casings 
do not appear to be of concern with respect to ground 
water monitoring; losses were only 5 percent after 
24 hours. However. losses for samples containing PVC 
and stainless casings are of concern: losses were 10 per- 
cent after only four hours in the samples containing 
PVC casings and 20 percent in those containing stainless 
casings. Although loss was initially rapid in samples 
containing SS 316 casings, it leveled off after eight houn. 
The standard deviation was higher for the samples con- 
taining SS 316 casings than for the other casing. For 
both stainless steel casings. there was less sorption of 

. Pb at the lower pH where hydrogen ions may have 
competed for sorption sites. Added humic material ap- 
parently acted as a complexing agent in solution. making 
lead less prone tosorption. Concentration had no consis- 
tent effect. 

Undoubtedly, therc were shifts in the chemical equi- 
libria of the well water solutions from the time the well 
water was collected until the end of the experiment. 
Ground water that is removed from an anoxic environ- 
ment and exposed to oxygen-rich air may undergo redox 
and precipitation reactions (Stumm and Morgan 1970b). 
Also. lowering the pH shifts the carbonate equilibrium 
in solution from predominantly bicarbonate species 
toward carbon dioxide (Mana han 1972) and causes shifts 
in Cr speciation. Clearly. such changes would alter the 
trace metal species distribution. These possible changes 
were not monitored in this experiment. 

For further details on this portion of the study. refer 
to Htwitt (1989). 

Organic Study 
Expcrimcntrl 

The four well casing materials were also tested for 
sorption/dtsorption of low levels of 10 organic sub- 
stances. The s u ~ c c ~  tested were hexahydro-135- 

trinitro-1.35-triazine (RDX), 13.5-trinitrobenzene 
(TNB), cis- and trans-12di&lorocthylene (CDCE and 
TDCE), rn-nitrotoluene (MNT), trichioroethylene 
(TCE), chlorobenzene (CLB), and o-. p- and m- 
dichlorobemene (ODCB. PDCB. MDCB). The criteria 
w d  for selecting hes t  analyes included being an EPA 
priority pollutant. molecular structure. solubility in 
water. K, value. and retention time (using reversed- 
phase high performance liquid chromatography (HPLC] 
analysis). HPLC analysis of the ground water w d  in 
these studies revealed no'detectable levels of any of 
thee  substances. 

For these experiments, cu ing  were cut into 11 - to 
14mm-long sections. which were then cut into quarters. 
Again, the length was varied so that the surface area 
could be maintained constant. The casings were washed 
in solutions of detergent and deionized water. rinsed 
many times with deionized water. drained and left to 
air dry. Two pieces of each type of casing were placed 
in 40mL glass viab that were filled with the aqueous 
test solution so there was no head space. and capped 
with Teflon-lined plastic caps. Vials with test solution 
but no well casing material wived as controls. These 
controls allowed us to eliminate any effects such as those 
that might be due to the vials or caps. The ratio of casing 
surface area to solution volume was 0.79 cm=/mL The 
ratio of solution volume to volume of casing material 
was approximately 103. 

In the fint experiment. the test solution was pre- 
pared by adding known amounts of each of the organic 
solutes directly to 2.2 L of well water in a glass-stoppered 
bottle. which was stimd ovenright. I h e  f m l  concentra- 
tion was approximately 2 mg/l for each organic constitu- 
ent. The solution also contained 40 m& of H g G ,  
which was added to prevent biodegradation of the 
organics. Separate vials were prepared for each sample 
time so that the test solution could be discarded after 
sampling; there were three replicate samples for each 
maltrial and time. Contact times were 0 hours. one 
hour. eight bows. 24 houn. 72 houn ( t h m  days). 168 
hours (sewn days). and approximaiely 1000 hours (six 
weeks). 

Aher an aliquot was removed for anaiysis from each 



TABLE 3 
~onndized' Avenge Concentrations of Organic Analytes for the Four WeU Casings with Time 

A d w e  Treatment 1 Hour 8 Houn 24 Houn 72 Hours 168 Houn 1000 Hours 

RDX PTFE 1.03 1.00 1m 1.02 0.9 I r1.w 
PVC 1 .O1 1 .00 0.98 1 -00 1 .02 1.00 
SS304 0.99 0.99 1.01 1.02 1.10 0.98 

SS316 1 .O1 0.99 1.01 1-02 1.11 1.00 

ITNB PIFE 1.01 I .a) 1.00 0.98 0.95 1.01 

PVC 1.01 1.00 0.98 1 .Q2 1-01 1 .02 

SSW 0.99 1.00 1 .00 1-05 1.07 1.00 

SS316 1.02 0.99 1.01 1.07 1.06 1.02 

Cl2DCE FEE 1.01 0.M. 0.W. 0.94 0.91 0.7'9' 

PVC 1.00 0.99 0.95' 0.96 0.95 0.90 
SS3W 0.97 1.00 1.00 0.W 1 .W 0.98 

PVC 1 .MI 0.98 0.93. 1.06 0.83 0.83 

SS3W 0.95. 1.00 1.00 0.96 1.11 1 .00 

MNT PTFE 1.03 1.00 0.99 0.99 0.90 0.90' 

PVC 1.02 1 .OO 0.98 1.05 0.99 0.M 
SS304 1.00 1.00 1.01 1 .00 1.08 1.07 
SS316 1.02 1.00 I .a2 I .08 1.10 0.99 

TCE FEE 1.00 0.90. 0.85. 0.78. 0.64' 0.40. 

PVE 1.01 0.98 0.94. 0.99 0.94. 0.88. 

S W  O.% 1 -00 1.01 0.96 1 -04 0.99 
SS316 1.00 0.99 1 .00 1.04 0.98 1.00 

C3.B PTFE 1.01 0.93' 0.90' 0.M 0.74. 0.5 1 
PVC 1.01 0.98 0.95. 0.98 0.W' 0.86' 
S5304 0.W 1.00 1 .00 0.97 1.05 0.99 
SS316 0.99 0.99 1 .O1 1.04 0.98 0.W 

PVC 1-02 0.97* 0.94. 0.98 0.93 0.86. 

SUW 0.98 0.99 1 .OO 0.99 1.04 1.00 

SS316 1 .O1 0.98' 1.01 1-03 0.98 I:OO 

PDCB PTFE 0.92. 0.M' 0.77. 0.64. 0.47 026* 

PVC 0.95 0.95' 0.2. 0.97 0.88, 0.00' 

MDCB PTFE 1.00 0.84. 0.78, 0.66* 0.48. 0.26. 
PVC 1-02 0.95. 0.9ZL 0.97 0.1. 0.80' 
SS304 0.99 0.96' 1.00 0.99 1 .02 1.02 
W 1 6  1.03 0.96. 1.00 1.04 0.96 1.01 

I 
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of the 1000-hour samples, the rials were emptied and 
the pieces of casing were rinsed with approximately 
40mLof fresh well water to remove any residual soiution 
adhering to the surfacu The caring pieces were then 
placed in new vials. and fresh unspiked well water was 
added. The vials were capped with new caps and allowed 
to equilibrate for three days. Aliquots were then taken 
from these samples and analyzed to determine if desoip- 
tion had ommed. 

In the second experiment 2.0 g L  of NaQ was llso 
added to the test solution to detmniae the effect of 
increased ionic strcngtb on the rates of sorption. Samp- 
ling time were the same except that the last samples 
were taken after approximately 1200 hours (seven 
weeks). 

All analytical determinations were made by' 
reversed-phase high performance liquid chromato- 
graphy. A moduhr system was employed Lhat consisted 
of a Spectra Physics SP 8810 isocratic pump. a Dynatcch 
LC-241 autosampler with a 100-pL Imp injector, a Spcc- 
tradhysics SP8490 variable wavelength UV detector set 
at 210 nm, a Hewlett-Packard 3393A digital integrator, 
and a Linear model 555 strip chart recorder. Separations 
were obtained on a Zcrn x 4 . 6 m  (5 pm) LC-18 column 
(Supelco) eluted with 15 mumin of 62/38 (vlv) metba- 
nol-water. Baseline separation was achieved for all 10 
analytes. Detector response was obtained from the 
digital integrator operating in the peak height mode. 
Analytical precision ranged from 0.4 to 3.98 percent, as 
determined by the pooled standard deviation of tripli- 
cate initial measurements. 

For each analyte and sample time. a one-way analysis 
of variance (ANOVA) was performed to detennine if 
the well casing material had a si@cant effect on ana- 
lyte concentration. Where significant differences were 
found. Duncan's multiple range test was performed to 
detennine which samples were significantly different 
from the controls. 

Before the two experiments described previously 
werc performed. a preliminary leaching study was con- 
ducted to determine if any substances that could inler- 
fete with the analytical determinations leached from the 
casing materials. For this study, two pieces of each type 
of wcll casing were plactd in each of two vials. Thc vials 
wen Wled with frtsh well water so that there was no 
budspace. capped a d  ailowed to sit for one week. An 
aliquot was taken from each vial and analyzed. No 
detectable peaks were obKrvcd in m y  of the ramplcs. 

Resuttr .od Dktssior 
The data for the fm experiment arc summarized 

in Tabk 3, when the normalired conocntmtions for 
soiutions containing wcll casings arc given as a function 
of time. Neither type of stainless steel casing affected 
the concentrations of any of the aoalyt& in solution. 
However. ienificant loss of solute did occur ia the solu- 
tions that contained plutic casings. While the rate of 
loss differed dnmatically from anal* to adyte .  losscs 
were always greater for PTFE than PVC 

For WX and TNB acre was no loss of analyte 
from solutions conmining either plastic casing, even 

after 1OOO houn. There was some loss of MNT in the 
sample solutions that contained ITFE casings bul the 
loss only became significant after 1OOO hours ( 10 percent 
loss): there was no loss with the PVC casing. TDCE 
was lost much more readily in samples containing FTFE 
casings than was its isomer pair. CDCE (Figure 5). (The 
solid lines shown in this figure and Figures 6-9 were 
fitted manually.) Figure 6 shows the loses of TCE for 
the four well casings Figure 7 shorn the rate of loss of 
tbe three DCB h m e n  and CLB in the samples that 
contained FIFE casings. The order of loss was PDCB 
and MDCB > ODCB > CLB. While the rate of Iw did 
not exceed 10 percent h eight hours for my of the 
previous solutes, it is noted that losses of PDCB and 
MDCB w e n  16 perant in eight hours and thus were 
rapid enough to be of concern with.respect to ground 

1 I I I I I I I I I I 
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TABLE 4 
Results of Desomtion Studv 

Conccatrrtloa in mg/L after i b m  drys quilibtrtia 

t.ringMalerial RDX TNB CDCE TDCE M M  TCE CLB ODCB PDCB MDCB 

R r w h r o a p c v a t d b e a r a t o r a d d i t i o r u l h ~ f r d r ~ p o b . b l y  r u u k h ~ f r a n r b c u e a p o a ~ v i r L  
ND - Not drteaed. 

water monitoring. For PVC, iosses never reached 
10 percent in eight horn for any of the organics tested, 
and thus the authors believe that PVC is cieuiy superior 
to PTFE for wells where water samples will be analyzed 
for organic constituents. 

To determine if the loss of organic sdutes was revers- 
ible. the pieces of casing that had been exposcd to test 
solution for 1000 hours were rinsed and then exposed 
to fresh well water for three days. Measurable quantities 
of all the organics were recovered where ~ i g ~ c a n t  
losses had been observed (Table 4). Thus, loss was due 
to sorption and was at least partially reversible. 
Although this experiment did not give us information 
on the kinetics of dtsorption. the amount of andyte 
desorbed after three days gentrally paralleled the 
amount sorbed. However, PDCS and MDCB were 
sorbed to the greatest extent while TCE and TDCE 

* were dcsorbcd to the greatest extent. Therefore. it may 
be that diffusion out of the polymer is more rapid for 
smaller molecules 

In the second experiment NaCl was added to raise 
the chloride concentration above 1030 mg/L. High chlo- 
ride concentrations are known to cornode 304 stainless 
steel. Specifically, tests were performed to determine if 
rusting would alter the sorptivity of the stainless stet1 
surfaces. It is also possible that sorption on plastic mate- 
riak would change with increasing ionic strength of the 
test solution. 

While addition of NaQ caused rapid rusting of both 
stainless steel casing ( ~ 2 4  hr), it did not cause sorption 
of any of the organic solutes by them. In addition, the 
increased ionic strength had no detectable effect on the 
rate of sorption by either plastic casing (for example, 
Figures 8 and 9). These two figures also demonstrate 
the txccflcnt reproducibility of the results from these 
two cxpcrimenu. 

Modeling tbt Sorption Process 
These organic studies clearly demonstrated that the 

loss of organic chemicals from solutions exposed to plas- 
tic casing materials is via m e  reversible sorption pro- 
cess. However. it was unartnin whether this loss was 
due to sorption on the surface or whether then was 
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penetration into the polymer matrix. The rate of sorp- 
tion was found to be slow, witb no established equilib- 
rium after hundreds of hours. One explanation for this 
slow rate was that penetration into the polymer was 
occurring. with the rate controlled by slow d i i i o n  
within the bulk polymer andlor the rate of penetration 
into the small ports on the polymer surface. If it is 
assumed that this is the case, the process can be 
kinetially modeled by treating the plastic casing as an 
immiscible liquid phase in contact with water and reiat- 
ing the degree of partitioning for individual ady te s  to 
their oculnoUwater partition coefficients (L). While 
there are immiscible liquids other than octanoI that are 

1 
better structural models for PTFE or PVC. the most 
extensive collection of partition coefficients is available 
for ocUnol. 



If it is assumed that sorption is a reversible process. 
kl 

L ~ A , .  (1) 
kl 

and is first order in both directions. then the ratc equa- 
tion can be written as (Gould 1959): 

where [&I is the concentration of solute A in aqueous 
solution. [A,] is the concentration of solute A in the 
plastic easing material. and k~ and kz are the first-order 
rate constants for sorption and desorption, respectively. 

Integration of the rate equation results in a non- 
linear relationship for A, as a function of time t and 
two constants a and b (Equation 3). where a and b arc 
defined in Equations 4 and 5: 

whcrc A, is the initial concentration of solure A in 
aqueous solution. 

Optimal values for a and b were obtained for each 
solute exposed to F'T'FE by applicalion of the Gauss- 
Newton method of non-linear curve fitting using the 
measured concentrations at 1.8.24.72. 128. and 1OOO 
hours (Parker el al. 1989). Using determined values for 
a and b. the authors simultaneously solved Equations 
4 and 5 for each solute to obtain estimates of k, and 

. k2. Because the process described is assumcd to be 
reversible and first order. the ratio of the ratc constants, 
kl/k2? is the equilibrium constant, k,. 

When the tight values of K, were plotted vs. tog 
L six of the eight points appeared to fall on a straight 
line. while the points for MNT and ODCB did not (Fi- 
gure 10). The poor fit for MNT and the tack of significant 
sorption for TNB and RDX can be explained by the 
tendency of nitro-oonuining organic molcculcs to form 
strong hydrogen bonds. which keeps hem in solution. 
While manol can be a donor in hydrogen bonding, 
FrFE cannot. Thus. if the aulhon predict partitioning 
into PTFE for these molecules based on their octanoU 
water coefficients. the amount of sorption for these 
types of compounds will be overestimated 

The poor prediction for ODCB can be explained by 
the well-documenltd "onho effect," which is a complex 
combination of demonic and steric interaclions that 
often rcsdls in ortho di-substiluted aromatic molecules 
behaving much diflerently than the meta- and para-iso- 
men. 

A similar modcl predicting the loss of andyte for 
PVC was not created b u r e  the perceni sorbed was 
small when compared witb tbe experimental error and 
this would produce an u ~ c c t p u b l e  degree of uncer- 
tainty in the crrlcuhtcd rate contunts. 

Therefore. it is concluded that for hydrophobic 

organic molccula that are not subject to hydrogen 
bonding, the relationsiup presented in Figure 10 can be 
wed to cstimrtt the equilibrium partitioning of an ana- 
lytc between the aqueous phase and PTTE. It is 
expected that losses in new wells would o a r  for some 
time until equilibrium with the water is achieved. 

While K, will detenninc the equilibrium concentra- 
tions of each anrtyte in the water and plastic phases. it 
is the magnitude of kt that will dettnnine how quickly 
various analytes art depleted For small, phar  mole- 
cules like TCE. the k, values are quite high compared 
to the other a n a l y t ~  This may explain the rapid loss 
of tetrachloroethylem from sotutions containing F I E  
casings observed by Miller (1982) and Reynolds and 
Gillham (1986). 

Becaw the rate of sorption appws to be first order. 
the relative concentration (concentration at a given lime 
relative to its initial eoncentration) is independent of 
initial concentration (CastcHhn 1%4). Thus, the pcmnt 
loss at a given exposure time is expected lo be indepen- 
dent of concentration. as was also predicted by the 
model of Reynolds and Gillham (1986). We did not 
mnfinn this, however. by conducting the test at several 
concentrations. 

For funher derails on the organic portion of this 
study, refer to Parker et al. (1989). 

Summary and Conclusions 
In summary, the inorganic study indicated that t h e  

of h e  metals (As. Cr and Pb) wen smbcd by one or 
mom of the casing mate- Spcdficrlly* Cr was sorbed 
by SS 316 casings, As was sorbed by both 304 and 316 
suiPltss steel casings* and Pb was sorbed by ail four 
fasings. On the other hand, Cd Icacbed fmm the stain- 
l a  steel and PVC casings. although subsequent sorp- 
tion lowered concarrations in !be sunpks containing 
suinlcss steel casings. While sorption of AS was slow 
enough that it is probably not of concern for ground 
water monitoring. the changes in the Cr. Cd and Pb 
concs~tntionr arc of concern. Both SS 304 md 316 a- 
i n p  w e n  subject to surface oxidation. prrrumrbly by 
galvanic action, which apparently provided active sites 
for wrptioa and release of major and minor corutitu- 



enis. Sorption and lcaching of metal species was affctted 
in some cases by the ground water composition (pH 
and organic carbon content). Specifically. there was 
rnorc Itaching of Cd and less sorption of Pb at the lower 
pH. Our results indicate that humic material may have 
acted as a complexinp agcnt. making lead and chromium 
less prone to sorption. If chemical interactions arc used 
as the only criterion. PTFE is clearly the best candidate 
for monitoring metal species in ground water. PVC 
would be a good second choice because its performance 
wasconsiderably better than either SS 304 or SS 316 cas- 

, ing. 
In contrast, the organic studies dearly indicated that 

FTFE was the poorest choice of the four well casing 
materiais tested. PTlZ casings sorbed all the chlorin- 
ated compounds and one nitroaromatic compound and 
losses of PDCB and MDCB were rapid enough to be 
of concern. for ground water monitoring. PVC casings 
rlzo sorbed some of the same compounds. but always 
at rates that were considerably siower than those 
observed for PTFE casings. The rate  of these losses on 
PVC were slow enough that they did not appear to be 
of concern for ground water monitoring. There was no 
loss of any of the organic solutes in the presence of 
eithcr typc of SS casing. 

The desorption study showed that the loss of 
organics from aqueous soiution is due to a sorption 
process that was reversible. or at Iwt partiallv so. 
Drsorption from contaminated casings could potentially 
result in fahly high concentrations of analytcs if the 
concentrations of the analytes in the ground water were 
to drop. 

The loss of hydrophobic organic constituents in the 
samples containing ITFE casings could be correlated 
with the substance's K,,, values. However. this correla- 

' tion overestimates losses for hydrophilic organic sub- 
stances. 

There are several effects that make extrapolating 
these test data 10 a real monitoring situation difficult: 

Casings were tested and not well screens. The rate 
of sorprion could be substantially greater in the 
saeencd portions of the well becaw the surface area 
of the screened portion wodd be greater. 
This experiment was conducted under static condi- 
tions. The effect of sorption under real conditions 
wouid bc mitipted lo some degree, depending on 
the rate of exchange of water between the aquifer 
and well casing. 
Clearly. choosing one casing material for sunpies 

that will be analyzed for both trace metals and organics 
involves comproinisc. However. based on the results of 
the tests that the authors have performed to date, W C  
appears to be the best compromise choice of the four 
casing materials tested. 

Future studies will examine leaching of inorganic 
and organic solutes. the effect of low dissolved oxygen 
on interactions between the metab and well casings. 
and the suitability of other materials for ground water 
monitoring. 
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Potential of Common Well Casing Materials 
to Influence Aqueous Metal Concentrations 

by Alan D. Hewitt 

Abstract 
Static leaching and sorption laboratory studies were performed to assess the potential of polyvinyl chloride 

(PVC), polytetrafluoroethylene (FIFE), and two types of stainless steel (SS 304 and SS 316) well casing materials 
to influence metal concentrations in ground water solutions with low dissolved oxygen. Overall, FIFE was inert, 
whereas one or both stainless steels significantly altered the solution concentrations of Cd, Cr, Cu, Pb, Fe, and Ni. 
PVC was generally more reactive than PTFE, but did not significantly alter the solution metal concentrations as 
often, or as greatly, as either of the stainless casings. 

Introduction 
The validity of estimates of analyte concentration in 

ground water samples collected from monitoring wells 
has recently received considerable attention. This issue, 
with regard to the selection of a monitoring well con- 
struction material, stems from the U.S. Environmental 
Protection Agency (U.S. EPA) recommendation that 
-rainless steel and polytetrafluoroethylene (PTFE) be 

,d instead of polyvinyl chloride (PVC) when volatile 
;i+ganic compounds will be analyzed during the well's 
lifetime (U.S. EPA 1986). Because screening for all 
hazardous waste analytes regulated by the U.S. EPA 
must be performed at least once, this recommendation 
is interpreted by some agencies as prohibiting the use 
of PVC. 

A review of the iiterature published prior to 1986 
reveals no substantial evidence (nor were any references 
provided in U.S. EPA [1986]) for the basis of this deci- 
sion. Subsequent well casing studies concerned with 
material effects on solution analyte concentration have 
observed the following. During ground water sample 
collection from steel and stainless steel (SS) wells under 
stagnant condition and after purging, leaching of Fe, 
Cd, Cr, and Mn has been observed (Houghton and 
Berger 1984, Barcelona and HeIfrich 1986). Laboratory 
studies monitoring the metals listed in the National 
Interim Primary Drinking Water Regulations 
(NIPDWR, Table 1). found either or both SS 316 and 
SS 304 to affect the solution concentration of Ba, Cr, 
Cu, and Pb, while PVC and PTFE were far less influen- 
tial (Hewitt 1989, Parker et al. 1990). Laboratory studies 
concerned with organic analytes (Gillham and O'Han- 
nesin 1988, Parker et al. 1990, Reynolds et al. 1990) 

>orted that sorption of several halogenated com- 
clnds (i.e., tetrachlorwthylene) was more rapid for 

?FE than PVC. Although none of these studies can 
predict the actual effects that will be incurred when 
sampling from a well, they do address the issue of mate- 
rial inertness, As the time between well purging and 

sampling diminishes, so does the issue of well casing 
material effects (Nielsen 1988). 

In this study, leaching and sorption experiments were 
performed comparing PVC, PTFE, SS 304 and SS 316 
well casing materials in low dissolved oxygen (DO) solu- 
tions. The low DO condition was imposed to eliminate 
the development of visible surface oxidation on the 
stainless casings. In previous studies (Hewitt 1989, Par- 
ker et al. 1990) roughly half of the stainless steel casings 
developed rust sites. Surface oxidation, presumably by 
galvanic action, could explain the significant effects 
observed for the stainless steels. In addition, the low- 
DO condition addresses the anoxic conditions common 
to very deep wells, where material strength require- 
ments, combined with U.S. EPA material recommenda- 
tions, currently limit well casing selection to only the 
stainless steels. 

Materials and Methods 
Materials 

Sections of PVC, PTFE, SS 304, and SS 316 well 
casings (1.2m long, 5.0cm I.D.) specifically manufac- 
tured (factory cleaned) for ground water monitoring 

TABLE 1 
National Interim Primary Drinking Water 
Regulation Levels (Federal Rqister 1975) 

Metal NIPDWR Levels (p@) 



were cut in approximately 2cm lengths. The exact 
lengths of the casing rings were adjusted based on the 
pipe's diameter and wall thickness to normalize the sur- 
face area (80cm2). During pipe milling (cutting and 
edge filing), precautions were taken to prevent exposure 
to grease, dirt, solvents, and other foreign substances. 
Casing rings were individually rinsed several times prior 
to use with deionized distilled water, and air dried in a 
Class 100 clean air station. All cleaning and subsequent 
operations were performed within a cleanroom com- 
plex, and plastic gloves or nylon tweezers were used to 
handle the rings. 

Polypropylene jars (69mm 0 . D .  x 62mm high, 
125mL) were used as exposure vessels for individual 
casing rings. These vessels and all other materials (i.e., 
collection bottles, tubing, etc.) that came into contact 
with the well water were appropriately cleaned with 
either dilute nitric acid or soap and water followed by 
several rinses with deionized distilled water. A glove 
bag served as the nitrogen environmental chamber for 
these low-DO experiments. The ground water used here 
and previously (Hewitt 1989, Parker et al. 1990) was 
collected from a 76m-deep domestic artesian well 
located in Weathersfield, Vermont. 

Test Design and Setup 
Experiments designed to study both the sorption 

and leaching of metals were performed in a positive 
nitrogen atmospheric chamber. Low dissolved oxygen 
water was created by purging with nitrogen, thereby 
lowering this constituent from its native level of 9.0 mgl 
L to below 1.0 mgL (Table 2). In the leaching experi- 
ment, the metals analyzed were Cd, Cr, Cu, Pb, Fe, and 

tratlons that were approximately one-111m Lne i h l r u  w K 
(Table 1). The concentration of native Fe in the water 
was also monitored in the sorption study. The metal 
analytes in this study were major constituents of stainless 
steel or had previously been found to be influenced by 
casing materials (Hewitt 1989, Parker et al. 1990). 
Hewitt (1991) provides a more detailed discussion of 
the experimental setup and procedure. 

For the leaching experiment, triplicates of each cas- 
ing material and the control (no casing) were prepared 
for treatment periods of two, eight, 24, and 120 hours. 
Casing rings were submerged in 60mL of water inside 
capped vessels. After treatment each casing ring was 
removed from the vessel and the remaining solution 
(60mL) was acidified. thus sacrificing the sample and 
vessel. This sample collection method was deemed nec- 
essary for the leaching study, because released metals, 
particularly cations, could be lost to the plastic vessel 
walls (Masse et al. 1981). In addition to the samples and 
control, four additional vessels without well casings were 
included, one for each exposure period, to monitor pH, 
DO, and oxidatiodreduction potential (ORP). 

The sorption study followed this same experimental 
design, with triplicates of the four casing materials and 
the control, and a vessel for monitoring the solution 
parameters for each treatment period. Here. sample 
aliquots of 2.5mL were removed and acidified after two, 
eight, 24, and 72.hours of treatment, from an initial 
solution volume of 100mL. Sample aliquots could be 
removed in this fashion because the controls could 
account for the loss of metals to the vessel walls. 

Analysis 
Ni. The sorption experiment studied the solution con- Metal analyses were performed using Graphite Fur- 
centrations of Cd, Cr, Cu, and Pb, introduced at concen- nace Atomic Absorption (GFAA) with a Perkin-Elmer 

TABLE 2 
Ground Water Parameters Measured In Situ and for Experimental Monitorina Solutions 

DO ORP Conductance 
(WL) pH (mv) (~mhos)  

In situ ground water 

Leaching experiment monitoring solutions 
Stock 
2 hr 
8 hr 
24 hr 
120 hr 

Sorption experiment monitoring solutions 
Stock 
2 hr 
8 hr 
24 hr 
72 hr 

*Conducriviry of ground water measured just prior to purging. A 
r-. 
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Model 403 Atomic Absorption Spectrophotometer 
(AAS) coupled with a Perkin-Elmer Model 2200 heated 
graphite atomizer. Instrumental procedures followed 
the guidelines provided in the manufacturer's instru- 
ment manual (Perkin-Elmer 1981). The analytical pro- 
cedures were designed to achieve method detection 
Limits (MDLs) below 1 percent of the NIPDWR levels 
(Table 1). The MDLs were established as described in 
the Federal Register (1984). 

Dissolved oxygen, pH, and ORP were determined 
spectrophotometrically using high-range AccuVac rea- 
gent vials (Hach 25150) and a Dr12 spectrometer (Hach). 
with a semimicro glass combination Ross Model 81-03 
electrode (Orion), and with a Model 97-78-00 platinum 
redox electrode (Orion), respectively. 

For each experiment and metal the data for the 
sample triplicates of each casing material and control 
were subjected to a one-way analysis of variance 
(ANOVA) and a least-significant-difference (LSD) test 
at the 95 percent confidence level. 

Results 

Leaching Experhen t 
Table 3 shows the results for the statistical analyses 

of the Cd, Cu, Cr, Pb. Fe, and Ni concentrations deter- 
mined. PTFE was not observed to leach any of the 
metals determined, relative to the control. PVC leached 
significantly more Pb for the 24-hour treatment period, 
while SS 304 leached more Pb for the 24- and 120-hour 
treatment periods and more Cd for the two- and eight- 
hour treatment periods, relative to PTFE and the con- 
trol. Stainless steel 316 leached significantly more Cd 
for two- and eight-hour treatment periods, and fre- 
quently leached more Cu, Fe, and Ni in comparison to 
PTFE, PVC, and the control. Ranking the materials 
based on their tendency to leach the metals studied 
shows that PTFE < PVC < SS 304 << SS 316. 

Sorption Experiment 
Table 4 shows the results of the statistical analyses 

for the spiked metals and native Fe. This analysis did 
not reveal any statistically significant differences 
between PTFE and the control or between PVC and 
FTFE. Stainless steel 316 showed significant leaching 
of Cu and sorption of Pb for three out of four treatment 
periods, while SS 304 sorbed more Cd, Cr, and Pb for 
at least half the treatment periods relative to PTFE, 
PVC, and the control. Ranking the materials based on 
their ability to sorb the metals studied shows that PTFE 
< PVC < SS 316 << SS 304. 

Discussion 
From the time of ground water collection to the end 

of each of the experiments there were shifts in chemical 
equilibria. The low DO condition, however. did prevent 
visible surface oxidation from forming on the stainless 
steel casings, as was observed in our earlier studies (He- 
witt 1989, Parker et al. 1990). The DO in earlier efforts 
was around 9.0 m@, the same as the in situ concentra- 
tion determined for this study (Table 2). This high level 
of DO has previously been cited as being corrosive 
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(Aller et al. 1989). 
Assessing first those metals that are major constitu- 

ents of one of the materials tested reveals the expected: 
the two stainless casings leached Fe, Ni, and Cr 
(Table 3), and SS 304 sorbed Cr (Table 4). Clearly, sam- 
ples that are to be analyzed for a given analyte should 
not be exposed to materials containing that analyte. 

With regard to the aqueous concentrations of Cd, 
Cu, and Pb, PTFE was the least reactive material, and 
the stainless steels the most reactive in terms of releasing 
or providing sites for sorption. This finding is also consis- 
tent with earlier laboratory studies (Hewitt 1989, Parker 
et al. 1990), indicating that independent of visible corro- 
sion, active sites exist on stainless steel casings that can 
either release or sorb metals of concern to human health. 

Common to these experiments and our previous 
studies (Hewitt 1989, Parker et al. 1990) were aberrant 
aqueous metal concentrations determined for individual 
samples that could be treated as outliers. In all cases 
the aberrant concentrations were found in samples 
exposed to the stainless steel casings. This frequently 
resulted in variances that were not homogeneous with 
the other casing materials. The comparison of inho- 
mogeneous variances weakens the statistical analysis, 
making the interpretation overly conservative. This 
explains why significant differences were not distin- 
guished in some,cases where the mean concentrations 
were n~merically~different by as much as an order of 
magnitude. The author has chosen to handle the data 
in this fashion because, in his opinion, the aberrant 
values were not random, but inherent to the stainless 
steel casing material. 

The application of static laboratory findings to the 
dynamic and environmentally sensitive conditions that 
exist for sampling ground water is not straightforward. 
However, because the two-hour treatment period 
showed significant leaching by both stainless steel cas- 
ings and sorption by both stainless steel and PVC (Pb 
only) casings (Table 5 ) ,  the potential material effects 
demonstrated here cannot be easily dismissed with 
respect to the time lapse between purging and sampling. 

Conclusion 
If only metal analytes are of concern, FTFJ2 is the 

best material for ground water monitoring wells with 
respect to material inertness. Ground water samples 
analyzed for trace metals would be more suspect if taken 
from wells constructed with stainless steel than if taken 
from wells made of either PVC or PTFE. This finding 
holds for both corrosive (Hewitt 1989. Parker et al. 1990) 
and non-corrosive environments. Studies concerned 
with levels of aqueous organic constituents have shown 
F T E  to be more prone to sorption of analytes than 
either PVC or stainless steel (Gillham and O'Hannesin 
1988, Parker et al. 1990, Reynolds et al. 1990). In terms 
of a material's inertness, PVC is the best compromise 
among those tested here, for monitoring wells installed 
to monitor trace levels or for the early detection of 
contaminants in ground water. F' 
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: TABLE 3 
Summary of Statistical Analyses for Average Analyte Concentrations (pg/L) During the Leaching 
Experiment, (Materials with common underlining are not different at the 95 percent confidence level as determined - 

by the least signrficant difference [LSD].) 

m e  well caiiio# 'Lime well a 
Static Leaching Experiment 

c a m  L c d  
2 hr Control PTFE PVC SS 304 SS316 2 hr Control F E E  SS 304 SS 316 PVC 

0.03 0.04 0.10 0.22 0.36 0.10 0.14 0.55 0.79 0.94 
(LSD = 0.98) 

(LSD = 0.16) 

8 hr Control ITFE PVC SS 316 SS 304 
8 hr Control PTFE PVC SS 304 SS 316 0.10 0.18 0.36 0.95 6.58 

0.03 0.03 0.22 0.40 0.49 (LSD = 11.7) 
(LSD = 0.36) 

24 hr Control PTFE SS 316 PVC SS 304 
24 hr Control PTFZ SS 304 SS 316 PVC 0.10 0.18 0.27 0.93 1.42 

0.03 0.03 0.17 0.20 0.27 (LSD = 0.59) - 
(LSD = 0.29) 120 hr Control PTFE SS 316 PVC SS 304 

0.10 0.12 0.34 0.36 1.65 
120 hr Control VTFE SS 316 SS 304 PVC (LSD = 0.55) 

0.03 0.03 0.04 0.09 0.24 
(LSD = 0.28) Iron 

2 hr Control PTFE PVC SS 304 SS 316 
chromium 9.93 11.4 12.0 16.7 22.7 

2 hr Control PTFE SS 304 PVC SS 316 
0.24 0.28 0.62 0.72 1.35 (LSD = 7.65) 

(LSD = 1.12) 
8 hr Control PVC PWE SS 304 SS 316 

8 hr Control PTFE PVC SS 316 SS 304 9.77 11.0 13.4 14.9 55.6 

0.29 0.35 0.38 2.04 4.44 (LSD = 85.8) 

(LSD = 5.91) 
24 hr PlTE Control PVC SS 304 SS 316 

24 hr Control PTFE PVC SS 316 SS 304 9.50 9.80 11.5 20.0 28.9 

0.28 0.30 0.68, 1.89 2.29 (LSD = 16.1) 
(LSD = 2.59) 

120 hr PVC FIFE Control SS 316 SS 304 

120 hr PTFE Control PVC SS 316 SS 3W 9.10 9.60 10.0 17.1 48.2 

0.34 0.37 0.38 2.19 3.06 (LSD = 40.8) 

(LSD = 3.25) 
Nkkel 

Copper 
2 hr Control PVC PTFE SS 304 SS 316 

2 hr Control PTFE PVC SS 304 SS 316 2.2 2.2 2.4 3.2 13.5 

0.47 1.13 1.85 6.90 31.2 (LSD = 6.9) 

(LSD = 11.5) 
8 hr Control PTFE PVC SS 304 SS 316 

8 hr Control PTFE PVC SS 304 SS 316 2.2 2.2 2.2 3.52 16.0 

0.49 0.73 1.44 5.02 25.3 (LSD = 5.2) 
(LSD = 15.3) 

24 hr Control PTFE PVC SS 304 SS 316 

24 hr Control PTFE PVC SS 304 SS 316 2.2 2.2 2.2 5.0 10.4 

0.50 0.70 2.35 8.09 20.0 (LSD = 3.0) 
(LSD = 8.67) 

120 hr Control PVC PTFE SS 304 SS 316 

120 hr ControI PTFE PVC SS 304 SS 316 2.2 2.2 2.4 6.1 12.0 

0.49 0.99 1.66 3.56 16.2 (LSD = 8.7) 



TABLE 4 
Sumoury of Statistical Analyses for Average Analyte Concentrations (pg/L) During the Sorption 
SmerhenL (Materials with common underlining are not different at the 95 percent confidence level as determined 

bv the least s&nificant difference [LSD].) - - .  

mme Well C a s h  T i e  WeU Casing 

Sorption Experiment 

Cadmium 
2 hr SS 304 PTFE Control PVC SS 316 

2.18 2.24 2.28 2.28 2.31 

Lead 
2 hr SS 316 SS 304 PVC PTFE Control 

8.56 8.73 9.32 9.83 10.1 

(LSD = 0.12) 

8 hr SS 304 SS 316 PVC PTFE Control 
1.85 2.16 2.19 2.22 2.25 

(LSD = 0.20) 

24 hr SS 304 SS 316 PVC PTFE Control 
1.48 l.% 2.11 2.19 2.23 

(LSD = 0.29) 

72 hr SS 304 PVC SS 316 Control FTFE 
0.82 1.27 1.46 2.04 2.13 

(LSD = 1.42) 

Chromium 
2 hr SS 304 PTFE Control PVC SS 316 

11.3 12.1 12.2 12.3 12.4 

8 hr SS 304 PTFE Control SS 316 PVC 
10.7 12.1 12.1 12.2 12.4 

(LSD = 1.36) 

24 hr SS 304 Control PTFE PVC SS 316 
10.5 12.2 12.2 12.4 12.5 

(LSD = 1.45) 

72 hr SS 304 SS 316 Control PTFE PVC 
8.36 11.4 11.9 12.1 12.5 

(LSD = 4.36) 

coppet 
2 hr PTFE Control PVC SS 304 SS 316 

10.4 10.5 10.8 12.2 23.2 

(LSD = 7.42) 

8 hr SS 304 PTFE PVC Controi SS 316 
9.33 9.93 10.2 10.7 27.6 

(LSD = 7.55) 

24 hr SS 304 PVC PTFE Control SS 316 
6.84 9.41 9.61 9.91 30.0 

(LSD = 0.61) 

8 hr SS 316 SS 304 PVC PTFE Control 
5.17 5.73 8.49 9.54 9.98 

(LSD = 1.45) 

24 hr SS 316 SS 304 PVC PTFE Control 
2.94 3.65 7.98 9.11 9.62 

(LSD = 2.05) 

72 hr SS 316 SS 304 PVC Control PTFE 
1.64 2.26 4.45 8.42 8.51 

(LSD = 4.50) 

Iron 
2 hr PVC Control PTFE SS 316 SS 304 

8.76 9.11 10.9 13.2 19.6 
(LSD = 16.9) 

8 hr Controt PVC SS 316 SS 304 
8.66 8.71 8.97 12.3 19.6 

(LSD = 17.1) 

24 hr PTFE PVC Control SS 316 SS 304 
7.75 8.31 8.08 11.8 18.9 

(LSD = 15.6) 

72 hr PTFE PVC Control SS 316 SS 304 
6.91 6.93 7.35 9.89 11.3 

(LSD = 6.61) 

72 hr SS 304 PVC F T E  Control SS 316 
4.48 6.24 8.75 9.38 18.9 

(LSD = 10.9) 



--- 

TABLE 5 
Well Casing Materhl(s) that Leached or Sorbed a Signi6cantly Greater Amount Rehtive to the 

Control. for a Two-Hour Treatment Period 

Metal Innuenced 

Fe Ni Cd Cu Cr Pb 

Leached SS 316 SS 316 SS 316 SS 316 - - 
SS 304 SS 304 

Sorbed - - - - SS 304 SS 316 

SS 304 
PVC 
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Information Requirements f o r  J u s t i f i c a t i o n  of Al ternat ive  
W e l l  Casins U a t e r i a l s  f o r  Groundwater Uoniterinq W e l l  C o n s t r u e i o n  

- 
I. EPA Region fV r e q u i r e s  t h a t  groundwater monitoring w e l l s  be 

c o n s t ~ c t e d  of s t a i n l e s s  s t e e l  (304 o r  316 - f i r s t  choice)  or 
r i g i d  PVC meeting N S F  Standard 1 4  ("NSF WC" - eecond cho ice ) .  
Which of t h e s e  w e l l  c a s i n g  m a t e r i a l s  t o  be used depends upon which 
would o b t a i n  t h e  most r e p r e s e n t a t i v e  groundwater sample. A 
j u s t i f i c a t i o n  must be  eubmitted when monitoring w e l l s  cons t ructed  
of PVC m a t e r i a l s  a r e  proposed for use in c o l l e c t i n g  ramples f o r  
organic  a n a l y s i s .  Following a r e  EPA'a information requirements 
f o r  j u s t i f y i n g  t h e  use of PVC aa t h e  w e l l  c a s ing  mate r i a l  f o r  
groundwater monitoring w e l l s .  

1. The Data Qual i ty  Object ives  (DQO) f o r  t h e  samples t o  be 
c o l l e c t e d  f r o m  w e l l s  with PVC casing per EPA/~~~/G-87/003, 
Data Oual i tv  Obiect ives  f a r  Remedial Reamonae A c t i v i t i e s .  

2 .  The a n t i c i p a t e d  compounds and t h e i r  concentra t ion  ranges. 

3 .  The a n t i c i p a t e d  res idence  time of the ample  in t h e  w e l l .  

4. The a q u i f e r ' s  p roduc t iv i ty .  

5.  The reasons  f o r  not using hybrid walls of PVC cas ings  and 
n t a i n l e s s  e t e e l  screens .  

6.  Brief  d i scuse ion  of  adsorption/desarpt ion c h a r a c t e r i s t i c s  of 
t h e  compounds and elements of i n t e r e s t  f o r  t h e  type of PVC to 
be used. 

7 .  Whether an a n t i c i p a t e d  inc rease  i n  th ickness  of t h e  monitor 
w e l l  wa l l  would r e q u i r e  a l a r g e r  annular apace. 

8 .  The -type of PVC to be used and, if available, the 
manufacturer 's  mpecifications. Addit ionally,  assurance t h a t  
t h e  W C  t o  be uaad does no t  leach,  maak, r0ac.t ~r -otherwise 
i n t e r f e r e  wi th  the contaminants being -monitored wi th in  t h e  
limits of t h e  DQOe, 

IT. EPA accepfurce of PVC w e l l  c a s i n g  materials doem not  constitute 
approval of t h a t  caning material; therefore ,  i f  PVC is  accepted 
f o r  use, the fo l lowing cond i t ions  s h a l l  apply: 

1. The FACILITY accep t s  t h e  r i s k s  that the use of alternate 
m a t e r i a l s  f o r  groundwater monitoring may cause  i n t e r f e r e n c e s  
o r  inaccuracies I n  the chemical analysin o f  sample8 f r o m  auch 
w e l l s ,  A l l  compounds found i n  namples collmcted from the  
w e l l  w i l l  be  considered t o  o r i g i n a t e  i n  t h e  a q u i f e r  baing 
monitored . 



Alternative Well Casing Materials fC0nt.L 

2 .  Any euch acceptance applies to the implementation o f  the 
specified RFI Work Plan only, and any other use of alternate 
materials for ground-dater monitoring must be granted by EPA 
separately. 

3. Any major amendments or revisions to the referenced R F I  Work 
Plan or t h e  intended D Q O s  of the vork plan may require 
reassessment of t h e  acceptance for use of alternate materials 
by EPA. 

4 .  EPA reserves the right to refuse groundwater monitaring data 
from groundwater wells constructed of alternate materials 
from thoae specifled in the Region TV SOP whenever such 
construction materials could cause the graund water 
moniraring data to fail to meet the necessary DQOs. 

I I I .  The information to justify the use of PVC well casing could 
be incorporated into the work plan and be inclusive for all 
sites where PVC casing will be used. 

IV. All field work and laboratory procedures must follow EPA 
Region IV Standard Operating Procedure Quality Asauranee 
Mmuals (SOPQAH). The SOPQW far field procedures is dated 
February 1991, and the SOPQAn for laboratory procedures is 
dated September 1990. Any deviation from EPA Region I V  
SOPQAU must be justified in writing and be approved by EPA. 

August 2. 1991 
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Health and Safety Training Certifkates 
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Material Safety Data Sheets 
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EIA & H Corporate Health and Safety Plan 
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